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DEPARTMENT 


PART | — INTRODUCTION 


The material covered in this course is designed to be adapted to the needs of the MSS technicians. 


The course outline on basic CCTV fundamentals in this book extends over a period of 13-1/2 hours. 
However, the instructor should determine how much time should be devoted to this portion of the school, 


based on what is practical and what are the needs of the students in the class. 


For example; if the book material cannot be covered in one day or one evening session, it would be 


desirable to plan on several sessions (day or evening) until the course material is adequately covered. 
Also included in this school package are sections discussing Locked Interlace Scanning and The Wobbulator. 


Since the applications for locked interlace scanning are not extensive, little information on the subject has been 
available to the technician in the past. For this reason, a section covering locked interlace has been included 


in this course. 


A special section has been incorporated into this school package covering The Wobbulator, a relatively low- 
cost piece of test equipment used to adjust the camera vidicon beam for best resolution. Alignment procedures 
using The Wobbulator, a schematic diagram of the circuit and a parts list for building the unit comprise this 


section. Pictures showing its proper use and a typically constructed unit are included. 


Four instruction manuals are included in this course package covering: Model S1140A Transistorized Camera; 
Model $1219A Transistorized Monitor; Model $1239A Gate Watch Control Console and Model $1238A Area Sur- 
veillance Control Console. Detailed curricula are to be found in Part Il, Sections B and C, respectively, for 
the aforementioned Camera and Monitor. The two control console manuals, however, are included for refer- 


ence only and hence, do not have curricula. 


NOTE TO THE INSTRUCTOR: 


In those situations where the instructor finds it appropriate, the instruction manual for Model S1120C Transis- 
torized Camera may be ordered from the Engineering Publications Department, Chicago office, and substituted 
for the S1140A Transistorized Camera manual. (For number of Model S1120C camera instruction manual see 
PART VI, SECTION I.) A detailed curriculum for the Model S1120C camera will be found in PART I, SEC- 
TION D. The slides for this unit are to be found in Tray 2 of the CA2 slide package. 
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PART Il — COURSE OUTLINE A 


NOTE: All references in this section of the course outline refer to pages found in Part VI - 


Section A — Fundamentals — Closed Circuit Television ... Operation and Maintenance. 
TIME REFERENCES SLIDES 
SECTION L.INTRODUCTION P, I-1, 2 
3/4 Hr. SECTION IL. TV SYSTEM P, II-1-7 
Total 
15 Min, A. SIMPLE SYSTEM P, II-1,2 Fig. 1 2 
10 Min. B. SPLIT AMPLIFIER P, II-2 Fig. 2 3 
10 Min. C. DEFLECTION P. II-5 Fig. 6,7 8,9 
10 Min, D,. SYNC, P. II-6,7 Fig. 8 10 
1 Hr. SECTION Ill. PICTURE TUBE P, III-1, 2 
Total 
A. DIAGRAM 
10 Min. 1. Screen P, II-1 Fig. 9 11 
10 Min. 2. Electron Gun P, Il-2, Fig. 9 11 
B. FUNCTION OF ELEMENTS 
10 Min. 1, Beam Formation P, II-2 Fig. 9 11 
10 Min. 2. Acceleration P, IlI-2 Fig. 9 11 
10 Min. 3. Focus - Magnetic P, Ill-2 Fig. 9 11 
10 Min. 4, Focus - Electrostatic P, I-2 Fig. 9 11 
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PART II-2 


TIME REFERENCES SLIDES 
1-1/2 Hrs. SECTION IV. INTERLACED SCANNING Pr li-2-4 
Total P, XII-1 
A. DEFINITION OF INTERLACED SCANNING P, 1-2-4 Fig. 3, 4,5 4,5,6 
P, XII-1 Fig, 25 7 


B. REASONS FOR USING 
15 Min. 1. Flicker P, XII-1 


15 Min. 2. Bandwidth P, XII-1 


C. RANDOM INTERLACE AND LOCKED INTERLACE 


10 Min. 1, Two to One Relationship P, XII-1 

10 Min. 2. Exact One Half Line Start and Finish P, XTI-1 

10 Min. 3. Perfect Interlace P, XII-1 

15 Min. 4, Perfect Pairing P, XII-1 

15 Min, 5. Relative Resolution of Two P, XII-1 

30 Min. SECTION V. DEFLECTION P, IV-1-3 

Total 

10 Min. A. EFFECT OF MAGNETIC FIELD P,IV-1 Fig. 10 12 
10 Min. B. COIL PHYSICAL ORIENTATION P,IV-1, 2 Fig. 10 12 
10 Min. C. WAVE FORMS REQUIRED P, IV-1, 2 Fig. 11 13 
1/2 Hr. SECTION Vi. SAW— TOOTH GENERATION P, v-1-4 

Total 

15 Min, A. RC TIME CONSTANTS P, V-1, 2 Fig. 13 15 
15 Min. B. RC WITH SWITCH P, V-2,3 Fig. 13 15 
1 Hr. SECTION Vil. MULTIVIBRATORS AND BLOCKING P, VI-1-4 

Total OSCILLATORS 

15 Min. A. TRANSISTOR SWITCH P, VI-1 Fig. 15 17 
15 Min, B. TUBE MULTIVIBRATORS P, VI-1, 2,3 Fig. 16 18 


15 Min. C, BLOCKING OSCILLATORS P, VI-3, 4 Fig. 17 19 
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15 Min. 


20 Min. 


15 Min. 


10 Min. 


ir, 
Total 


3/4 Hr. 


Total 


10 Min. 


10 Min. 


10 Min. 


15 Min. 


SECTION VIII. VIDICON 


A, 


SECTION IX. CAMERA VIDEO AMP 


SECTION X. SYNC. AND BLANKING ADDITION 


A, 


DIAGRAM 

1. Target 

2. Function of Elements 
3. Deflection 


4. Focus 


VIDEO SIGNAL 
1, How Developed 


2. Video Load 


DARK CURRENT 


SIGNAL POLARITY 


TARGET AND BEAM 
1. Settings 


2. Effects of Wrong Settings 


CARE 
1. Burns 


2. Wiping Clean 


RC 


DIODE 


TRANSISTOR 


WAVE FORMS 


ee 


P, 


REFERENCES 


. VIT-1-5 


. VII-2 Fig. 18 
, VI-2, 3, 4 Fig. 18 
. VII-3 Fig. 18 


. VII-2 Fig. 18 


. VII-3, 4 Fig, 18 


. VI-3, 4 Fig. 18 


. VII-3 Fig. 18 


. VII-3 Fig. 18 


. VI-4 Fig. 18 


. V-4,5 Fig. 18 


. VII-4 Fig. 18 


. VII-5 Fig. 18 


. VIII-1, 2,3 Fig. 19 


IX-1-4 


_IX-1,2 Fig. 20 


_ IX-1, 2 Fig. 20 


. X-1, 2 Fig. 20 


,IX-2,3 Fig. 21, 22 
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5 Min, 
15 Min. 
10 Min. 
5 Min, 


10 Min. 


SECTION XI. SYNC. SEPARATION 


A, 


VIDEO CHANNEL 


SYNC,. CHANNEL 


CLIPPING 


SYNC, PULSES 
1, Integrator 


2. Differentiator 


SECTION XII. COAX CABLES 


A, 
B, 


SECTION XIII. CLOSED CIRCUIT TELEVISION 


CHARACTERISTICS 


LENGTH 


STANDARDS 


SECTION XIV. LENSES AND LIGHTING 


A, 


B, 


GENERAL 


OPTICS AND LIGHTING 


1, What the camera can see 

2, Make certain there is enough light 
3. Motorola lenses 

4, The lens stop 


5. F/Stop settings 


PART II-4 
REFERENCES SLIDES 
PoX-1,2 
P, X-1 
P, X-1 


P, X-1, 2 Fig, 23 25 


P, X-2 Fig. 24 26 


P, X-2 Fig, 24 26 
P, XIv-13 
P, XIV-1, 2 


P, XIV-2 


P, XIII-1, 2 


P, XV-1, 2 & Insert 
P, XV-1, 2 


Pages following P. XV-2 
(A guide to lenses and 
lighting for CCTV 
systems - E-355) 
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TIME 


10 Min. 
15 Min. 
5 Min. 


5 Min. 


5 Min, 


10 Min. 


1/4 Hr. 
Total 


C. SELECTING THE CORRECT LENS 
1. Magnification 
2. Depth of field of a lens 
3. Depth of field of the scene 


4. Depth of field data 


D. FINALIZING THE CHOICE OF LENS 


1, Finalizing depth of field 


2. Lens selection summarized 


SECTION XV. MECHANICAL DETAILS 


REFERENCES 


P, XVI-1,2 
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PART Il — COURSE OUTLINE B 


NOTE: All references in this section of the course outline refer to the Motorola Model 
$1140A Transistorized Television Camera as outlined in manual No. 68P81048A90-O 
Page numbers refer to the above mentioned manual. 


REFERENCES SLIDES 

SECTION |. CAMERA BLOCK DIAGRAM P.8 33 
SECTION Il. VIDEO AMPLIFIER P.13,14,16 
A, 1ST VIDEO AMPLIFIER (Q1) P.13 34 
B. 2ND VIDEO AMPLIFIER (Q2) & HIGH PEAKING 

ADJUSTMENT P.13 34 
C. 3RD VIDEO AMPLIFIER (Q5) P.13 35 
D. 4TH VIDEO AMPLIFIER (Q6) & VIDEO GAIN 

CONTROL (R36) P.13 36 
E. CLAMP DRIVER (Q9) P.13 36 
F. KEYED CLAMP (Q10) P.13 36 
G. INVERTER (Q11), CLIPPING DIODE (CR7) & 

SETUP CONTROL (R26) P.13 37 
H. DRIVER (Q12) P.13 37 


I. VIDEO OUTPUT (Q13) P.13 38 
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SECTION Ill. POWER SUPPLY & DEFLECTION 


A. 


AUTOMATIC TARGET CIRCUIT 

1. Buffer (Q4) 

2. Target Regulator Amplifiers (Q15 & Q3) 
3. Video Level Set Control (R58) 


4. Target Regulator (Q14) 

HORIZONTAL BLANKING FORMING (Q16) 
SHAPER (Q17) 

INVERTER (Q18) 

BLANKING (Q19) & MIXER (Q20) 
SQUAREWAVE AMPLIFIER (Q25) 


SHAPER (Q26) 


VERTICAL BLANKING MULTIVIBRATOR (Q27, Q28) 


VERTICAL SYNC. SHAPER (Q29) 


SYNC. MIXERS (Q24 & Q23) 


SYNC, ADDER & KEYED CLAMP (Q22 & Q21) 


CIRCUITS 


SAWTOOTH GENERATOR SWITCH (Q37) 


CURRENT SOURCE (Q36) & VERTICAL SIZE 


CONTROL (R108) 


VERTICAL DRIVER (Q38) 


VERTICAL OUTPUT (Q39) 
1. Vertical Yoke (L5A) 


2. Vertical Centering Control (R121) 


HORIZONTAL OSCILLATOR MULTIVIBRATOR 


(Q40 & Q41) 


BUFFER (Q42) 
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DIVIDE-BY-2 MULTIVIBRATOR (Q46 & Q47) 
SHAPER (Q48) 
BUFFER (Q49) 


HORIZONTAL OUTPUT CIRCUIT (Q50) 
1. Horizontal Size Control (R151) 
2. Horizontal Yoke (L5B) 


3. Horizontal Centering Control (R161) 
HIGH VOLTAGE DRIVER (Q51) 

SWEEP FAILURE CLAMP (Q52) 

HIGH VOLTAGE OUTPUT (Q53) 
HORIZONTAL SWEEP DETECTOR (Q45) 
VERTICAL SWEEP DETECTOR (Q44) 
HORIZONTAL SYNC. (Q43) 
REGULATOR (Q30) 

VOLTAGE REGULATOR (Q32) 

DRIVER (Q31) 

FOCUS REGULATOR (Q55) 
AMPLIFIER (Q54) 


EXTERNAL CAMERA CONTROLS 
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PART Il — COURSE OUTLINE C 


NOTE: All references in this section of the course outline refer to the Motorola Model 
$1219A Transistorized Video Monitor as outlined in manual No.68P81039A25-B. 
Page numbers refer to the above mentioned manual. 


REFERENCES SLIDES 
SECTION |. MONITOR BLOCK DIAGRAM P.5 63 
SECTION II. VIDEO AMPLIFIER P.4,6,7 
A. DIFFERENTIAL VIDEO AMPLIFIER (Q1) P.4 64 
1. Differential Switch P.4 64 
2. Termination Switch P.4 64 
3. Contrast Control P.4 64 
B. BUFFER (Q2) P.4 65 
C. LINE COMPENSATION AMPLIFIER (Q3) & 
LINE EQUALIZATION NETWORKS P.4 65, 66 
D. DRIVER (Q4) P.4 67 
E. VIDEO OUTPUT (Q5) P.4 67 
1. D.C. Restoration Switch P.6 67 
2. Brightness Control --- 67 
3. Arc Suppressors --- 67 


F, SYNC. AMPLIFIER & CLIPPER (Q6) P.6 68 
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PART I-10 


REFERENCES SLIDES 

G. 1ST HORIZONTAL SYNC. AMPLIFIER (Q7) Evo 68 
H. SYNC. INVERTER (Q8) P.6 68 
I. VERTICAL OSCILLATOR (Q9) & VERTICAL 

HOLD CONTROL P.6 69 
J. VERTICAL DRIVER (Q10) P.6 69 
K, VERTICAL OUTPUT (Q11) P.6 70 

1. Height Control P.6 70 

2. Vertical Linearity Control P.6 70 
L. 2ND HORIZONTAL SYNC. AMPLIFIER (Q12) P.6 ad 
M. PHASE SPLITTER (Q13) PD. t 71 
N. HORIZONTAL OSCILLATOR (Q14) P.4,6 71 
O. HORIZONTAL PRE-DRIVER (Q15) P.4,6 72 
P. HORIZONTAL DRIVER (Q16) P.4,6 72 
Q. HORIZONTAL OUTPUT (Q17) P.4,6,7 73 
R. HIGH VOLTAGE RECTIFIER (V2) P.4 73 
SECTION Ill. POWER SUPPLY P.7 
A. TRANSFORMER AND BRIDGE RECTIFIER --- 74 
B. 1ST AMPLIFIER (Q18) & B+ ADJUST CONTROL P.7 75 
C. 2ND AMPLIFIER (Q19) Po 75 
D. DRIVER (Q20) Pel 75 


E. REGULATOR (Q21) Pet 75 
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PART Ii — COURSE OUTLINE D 


NOTE: All references in this section of the course outline refer to the Motorola Model 
S$1120C Transistorized Television Camera as outlined in Manual No. 68P81036A10-B, 
schematic No. 63E81036A11-B. Page numbers refer to the above mentioned manual. 


REFERENCES SLIDES 

SECTION |. CAMERA BLOCK DIAGRAM P.9 7 
SECTION II. VIDEO AMPLIFIER P.15 -- 
A. PRE-AMPLIFIER (Q101) P.15 8 
B. AMPLIFIER (Q102) P.15 8 
C. BUFFER (Q103) P.15 8 
D. AMPLIFIER (Q104) & HI PEAKING CIRCUIT P.15 9 
E, APERTURE CORRECTION CIRCUIT (Q105) Pribd Q. 

1. Aperature Gain Control P.15 9 

2. Aperature Balance Control P.15 9 
F, BUFFER (Q106) P15 10 
G. AMPLIFIER (Q107) P15 10 
H. BUFFER (Q108) Bt5 10 


I. GAIN CONTROL (Q109) P.15 10 
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BUFFER (Q110) 


INVERTER (Q111) AND SETUP CONTROL 


OUTPUT DRIVER (Q112) 


VIDEO OUTPUT (Q113) 


SIGNAL AMPLIFIER (Q116) 


D.C. AMPLIFIER (Q117) & VIDEO LEVEL CONTROL 


VERTICAL BLANKING MIXER (Q114) 


HORIZONTAL BLANKING MIXER (Q115) & 
HORIZONTAL BLANKING WIDTH CONTROL 


KEYED CLAMP (Q120) 


HORIZONTAL SYNC. CLIPPER (Q118) 


SYNC. MIXER (Q119) & SYNC. AMPLIFIER 
CONTROL 


SECTION Ill. HORIZONTAL DEFLECTION CIRCUIT 


A. 


HORIZONTAL OSCILLATOR (Q303) 


BUFFER (Q304) 


HORIZONTAL OUTPUT (Q301) 


HORIZONTAL CONTROLS 
1. Width Control 


2. Height Centering Control 


TARGET OUTPUT (Q305) 


TARGET REGULATOR (Q306) & MAX, TARGET 
CONTROL 


SECTION IV. VERTICAL DEFLECTION CIRCUIT 


A. 


PULSE AMPLIFIER & SHAPER (Q201) 
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B. VERTICAL BLANKING MULTIPLIERS (Q202 & 
Q203) 


C. VERTICAL SYNC. MULTIPLIERS (Q204 & Q205) 
D. VERTICAL OSCILLATOR (Q206) 


E. VERTICAL SAWTOOTH AMPLIFIER (Q207) & 
HEIGHT CONTROL 

F, VERTICAL OUTPUT CIRCUIT (Q208) 
1. Vertical Linearity Control 
2. Vertical Centering Control 


3. Vertical Yoke 
SECTION V. POWER SUPPLY 


A. VOLTAGE REGULATOR CIRCUITS 
1. Voltage Regulator (Q401) 
2. -17 Volt Adjust Control 
3. Voltage Regulator (Q402) 
4. Voltage Regulator (Q403) 
5. Focus Regulator (Q404) 
a. Focus Control 


b. Focus Coil 
B. VIDICON BIAS NETWORK 


C. EXTERNAL CAMERA CONTROLS 
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PART IIl — LIST OF MATERIALS REQUIRED TO CONDUCT COURSE No. CA2 


moo 7 > 


COURSE PACKAGE CA 2 — CLOSED CIRCUIT TELEVISION 
TRANSISTORIZED CAMERA (MODEL SI140 A) 
MOTOROLA 19” VIDEO MONITOR ( MODEL S1219A ) 
TRANSISTORIZED CAMERA ( MODEL S1120C ) 
SUGGESTED TEST EQUIPMENT 


1. 
2. 
3. 
4. 


Q. 


D.C. MULTIMETER - S1063A 

OSCILLOSCOPE - T1014B WITH ACCESSORY PROBE TEKA-22 
CAMERA ALIGNMENT JIG - TECHNICAL TRAINING DEPT. MODEL 
VARIABLE TRANSFORMER - MOTOROLA PART NO. 25A82568G02 


RETMA RESOLUTION CHART 1956 - SCHEMATIC NO. 63E862922-A 


. 1" CAMERA LENS 


. WOBBULATOR - SEE PART VI., SECTION H 
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CCTV System Basic Block Diagram (fig. 1) 

CCTV System Basic Block Diagram Showing Two Video Amplifiers (fig. 2) 
Scanning Process at Camera and Monitor (fig. 3) 

Checkerboard Pattern as Seen By Camera and Monitor (fig. 4) 


Video Information Presented in Scanning Line of Portion of Checkerboard Pattern (fig. 5) 
Diagrams showing Non-Interlaced and Interlaced Scanning Patterns (fig. 25) 

CCTV System Basic Block Diagram Showing Camera and Monitor Deflection Circuits (fig. 6) 
CCTV System Basic Block Diagram Showing Horiz. and Vert. Deflection Ckts @ Camera 
and Monitor (fig. 7) 

CCTV System Basic Block Diagram Showing Sync. Adder @ Camera and Sync. Separator 

@ Monitor (fig. 8) 


Simplified Drawing of Picture Tube (fig. 9) 

Picture Tube Drawing w/Deflection Coils (fig. 10) 

Current Wave Form in Deflection Coil (fig. 11) 

Horizontal and Vertical Deflection of Electron Beam Showing Trace and Retrace Lines (fig. 12) 
Simplified Schematic of Sawtooth Voltage Wave Generator (fig. 13) 


Drawing of Output of a Practical Sawtooth Generator (fig. 14) 
Simple Transistor Switch or Capacitor Discharge Circuit (fig. 15) 
Basic Vacuum Tube Multivibrator Circuit (fig. 16) 

Basic Blocking Oscillator Circuit (fig. 17) 

Simplified Drawing of Vidicon Tube (fig. 18) 


Simplified Schematic of One Stage of Voltage Amplification in a Video Amplifier (fig. 19) 
Pulse Modification Circuits - Differentiator, Clipper and Pulse Shaper (fig. 20) 

Diagrams Showing How Blanking Pulses are Inserted into Video Signal (fig. 21) 

Composite Video Signal Showing Synchronizing Signal Added to Combined Video- Blanking 
Signal (fig. 22) 

Simplified Self- Biasing Clipper Ckt. as Might Be Used to Remove Video Information From 
Composite Signal (fig. 23) 


Horizontal and Vertical Sync. Separation as Done by Integrating and Differentiator Circuits 
(fig. 24) 

Title Slide — Model S1140A Transistorized Camera 

Camera Overall 

Local Control Kit 

Power Supply and Deflection Board 
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Video Amplifier Board 

Vidicon and Power Transformer 
Camera Block Diagram 

1st and 2nd Video Amplifier Schematic 
3rd Video Amplifier Schematic 


4th Video Amplifier, Clamp Driver and Keyed Clamp penemauG 
Inverter and Driver Schematic 

Video Output Schematic 

Automatic Target Schematic 

Horizontal Blanking Forming, Shaper and Inverter Schematic 


Blanking and Mixer Schematic 

Squarewave Amplifier and Shaper Schematic 
Vertical Blanking Multivibrator Schematic 
Vertical Sync. Shaper Schematic 

Sync. Mixers Schematic 


Syne. Adder and Keyed Clamp Schematic 

Sawtooth Generator Switch, Current Source, Vertical Driver and Vertical Output Schematic 
Vertical Output, Vertical Yoke and Vertical Centering Control Schematic 

Horizontal Oscillator Multivibrator and Buffer Schematic 

Divide-By-2 Multivibrator and Shaper Schematic 


Buffer and Horizontal Output Schematic 

High Voltage Driver Schematic 

Sweep Failure Clamp and High Voltage Output Schematic 
Horizontal and Vertical Sweep Detector Schematic 
Horizontal Sync. Schematic 


Regulator, Driver and Voltage Regulator Schematic 
Focus Regulator and Amplifier Schematic 

External Camera Controls Schematic 

Title Slide — Model $1219A Video Monitor 

Monitor Overall 


Monitor Controls 

Monitor — Rear View w/Chassis Exposed 
Monitor Block Diagram 

Differential Video Amplifier Schematic 
Buffer Schematic 


Line Compensation Amplifier and Line Equalization Networks Schematic 

Driver and Video Output Schematic 

Sync. Amplifier and Clipper, 1st Horizontal Sync. Amplifier and Sync. Inverter Schematic 
Vertical Oscillator and Vertical Driver Schematic 

Vertical Output Schematic 


2nd Horizontal Sync. Amplifier, Phase Splitter and Horizontal Oscillator Schematic 
Horizontal Pre-Driver and Horizontal Driver Schematic 

Horizontal Output and High Voltage Rectifier Schematic 

Power Transformer, Bridge Rectifier and Filtor Network Schematic 

1st and 2nd Amplifiers, Driver and Regulator Schematic 


Locked Interlace Board 
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, se Title Slide - Model $1120C Transistorized Camera 
2. Camera Overall 
oi Local Control Kit 
4, Power Supply and Vidicon Assembly 
a Horizontal and Vertical Boards 


6 Vertical and Video Board 
vf Camera Block Diagram 
8. Pre-Amplifier, Amplifier and Buffer Schematic 
9 Amplifier and Aperature Correction Schematic 
10 Buffer, Amplifier, Buffer and Gain Control Schematic 


11. Buffer and Inverter Schematic 

12. Output Driver and Video Output Schematic 

13. Signal Amplifier and D.C. Amplifier Schematic 

14, Vertical Blanking Mixer, Horizontal Blanking Mixer and Keyed Clamp Schematic 
154 Horizontal Sync. Clipper and Sync. Mixer Schematic 

16. Horizontal Oscillator and Buffer Schematic 

ios Horizontal Output Schematic 

18. Target Output and Target Regulator Schematic 

19. Pulse Amplifier and Shaper and Vertical Blanking Multipliers Schematic 
20. Vertical Sync. Multipliers Schematic 

21. Vertical Oscillator and Vertical Sawtooth Amplifier Schematic 

22. Vertical Output Schematic 

23. Voltage Regulators, Focus Regulator and Vidicon Bias Network Schematic 
24. External Camera Controls Schematic 
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PART V.CLOSED CIRCUIT TELEVISION DEFINITIONS 


The following definitions of closed circuit terms are be added to this list and it is possible that some of 
those that have been agreed on by the Electronics the definitions may change in the future. However, 
Industries Association (EIA). More terms could this list represents the best available at this time. 
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PART VI— SECTION A 


FUNDAMENTALS CLOSED CIRCUIT TELEVISION... 
OPERATION AND MAINTENANCE 


|. INTRODUCTION 


To the average two-way radio service technician television is looked upon as a common 


commodity for use by the general public to supply home entertainment. 


Perhaps his experience has been limited only to enjoying broadcast television of sports 
events, motion pictures, stage shows, political debates and other entertaining programs. 
In some instances the radio technician may have a closer association with television, in 
that he has been, or is servicing the common type of entertainment television receiver. 
And yet, he has given but little thought, or is not aware, that an allied industrial use for 
television has in recent years shown an amazing increase in usage. Indeed, the enter- 
taining type of television is only a small fraction of the potentials of television. Not 
only is closed circuit television applicable to industrial usage, it is used in many speci- 
alized fields, such as; public safety, medicine, surveillance, traffic, data transmission, 


banking, education, sales training, advertising, intercommunications, military and others. 


Industrial use of translating vision to remote and inaccessible points by electrical means 
has made a material contribution to the growth of industry. What does all this mean to the 
two-way radio technician? There is a need to awaken to the fact that here is a new 
medium of electronics requiring his services and that he must prepare himself for the day 
when he is actively engaged in the service and maintenance of closed circuit television. 
Two-way radio is communication using only one of the senses, hearing. CCTV is com- 


munication adding another dimension, the sense of sight. 


It’s a fortunate fact that electronics in all its various fields bears a similarity to funda- 
mental concepts. Therefore, even in entirely new applications the technician who is 
thoroughly groomed in radio fundamentals, and, particularly one whois actively engaged in 
servicing electronic apparatus, needs only to add some additional new knowledge to what 


he already knows to become qualified to service and maintain CCTV equipment. 


In learning about any new medium, it is well to become fully informed about such things 
as terminology and usage, together with acquiring a thorough understanding of circuit 
functions. In the preparation of this book, an attempt has been made to provide specific 
information on a particular type of equipment. However, for the technician to grasp the 
meaning for the reasons of using closed circuit television at all, it is well to tell some- 


thing of its general use and system application. 


In the beginning of this book, the contents are more general than specific. As one ac- 
quires a speaking knowledge of closed circuit television fundamentals, applications, 
system engineering considerations, CCTV terms and system planning, the service infor- 


mation becomes specific and detailed to the individual units. 


A list of recommended test equipment and several equipment manuals are included. For 
those who would like to know more about closed circuit television in general, a number 
of other publications are listed as reference material. 
1. Basic Television: Principles and Servicing 
Second Edition McGraw-Hill Book Company, Inc. 


2. Television in Science and Industry: 
John P. Wiley and Sons, Inc. 


3. Educational Television Guidebook: 
McGraw-Hill Book Company, Inc. 


4. Closed Circuit Television System Planning: 
John F. Rider Publisher, Inc. 
It is assumed that the reader is familiar with electronic equipment servicing, tube and 


transistor fundamentals and the use of the specified test equipment. 


II. — 1 


Il. THE TELEVISION SYSTEM 


Closed circuit or broadcast television systems differ from voice communication systems 
in several respects. Since it is assumed that the reader is familiar with voice commun- 
ications, we will concentrate on the differences between the two systems. A fundamental 
similarity between audio and video communication systems is that the information is sent 
in sequence in both systems. In audio systems, however, there is usually very little mod- 
ification of the original signal from the microphone, while in video systems the signal 
from the camera pick-up tube is modified considerably before transmission. Also, the 
signal in an audio system is used to provide only an audible output while the signal in a 


video system is divided or separated to perform more than one function. 


This discussion of closed circuit television will be limited in scope to conventional 
systems. Optics, illumination, coaxial cables and various accessories will be treated in 
large measure as being independent and unrelated to the basic considerations of the tele- 
vision system although they are, in fact, very much related. This approach will, however, 
allow us to proceed directly to parts of the system with which the television maintenance 


technician will be more concerned. 


To begin the discussion, we will first refer to a basic block diagram (Figure 1). 


Picture Tube 


Pick-up tube 


Figure |] 


Il. -— 2 


This basic diagram indicates the signal path of the video information from the pick-up 
tube through the video amplifier to the picture tube. The picture tube displays the image 


that is projected through the lens onto the photosensitive surface of the pick-up tube. 


In practice, the video amplifier is divided into 2 parts — 1 located in the camera and the 


other located in the monitor. 


Figure 2 indicates this separation which is done in order to provide amplification before 


transmission over the relatively long cable connecting the camera and monitor. 


| Picture Tube 


Camera | Monitor 


Figure 2 


The block diagram of Figure 2 shows the signal path of the video information but does not 
indicate how the video information is obtained in sequence from the camera pick-up tube 
or how it is displayed in the same sequence on the monitor picture tube. Figure 3 shows 
the scanning process which enables the sequential pick up and display of the video in- 


formation. 


I. —3 


Scanning is essential to conventional TV systems. Without scanning, it would be neces- 
sary to have a separate pick-up device, video amplifier and display device for each ele- 
ment of the image. That is, a separate channel would be required for each element at the 
image. With scanning, only one channel is required since each element is examined once 
during every scan. Therefore, an image on the pick-up tube is examined element by 


element and is then displayed on the picture tube in the same manner. 


Camera 


Monitor 


Figure 3 


It can be seen in Figure 3 that the camera pick-up tube and the monitor picture tube are 
scanned in the same manner. The scanning is a series of horizontal lines moving from 
the top to the bottom of the tube in both the camera and the monitor. This scanning pro- 


cess is caused by the deflection circuits which will be discussed in some detail later. 


Figure 4 represents a checkerboard pattern projected through the lens on to the photo- 
sensitive surface of the pick-up tube and also shows the display on the monitor. Con- 
sidering only one scanning line (AB) the image will be scanned from left to right - first 
scanning through the black area, then the white, then through black, then through white 


again. 


3 
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Camera 


Monitor 


Figure 4 


The video wave form representing the information presented in scanning line AB is shown 


in Figure 5. 


an 
ae... 


Figure 5 


This video wave form shows the black information from the checkerboard represented as 
the most negative point and the white information as the most positive point. It can be 
seen that as the one line of the checkerboard is scanned, there is a change in level repre- 
senting each change from black to white and white to black. This signal, incidentally, 
represents the polarity of the signal normally transmitted between the camera and the 
monitor. At other points in the system, however, the signal may be of opposite polarity; 


that is, the black area might be represented by a more positive level than the white area. 


I. — 5 


In order to provide the required scanning of the camera pick-up tube and the monitor pic- 


ture tube, deflection circuits must be included in the camera and in the monitor. The 


addition of these deflection circuits is shown in Figure 6. 


Picture Tube 


Deflection 
Circuits 


Camera 


Figure 6 


Deflection 
Circuits 


Monitor 


Since the scanning of the camera pick-up tube and the monitor picture tubes are done in 


both horizontal and vertical directions, two separate deflection circuits are required in both 


the camera and the monitor. These separate deflection circuits are shown in Figure 7. 


Pick-up Tube 
Video 
Amp. 


Vertical 
Deflection 


Horizontal 


Deflection 


Camera 


Figure 7 


Picture Tube 


Video 

Amp. 
Horizontal Vertical 
Deflection Deflection 


Monitor 
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Of course, the sequence of scanning in the camera and in the monitor must be the same, 
and the scanning must be in step throughout the process. If the scanning of the camera 
and monitor were not in step, there would be no relationship between the parts of the 

image on the photosensitive surface of the pick-up tube and on the screen of the picture 
tube. When the geometric placement of components of the picture at the camera end and 


(4 


the monitor end of the system are ‘‘in step’’, the camera and monitor are said to be 
‘‘synchronized’’ and the process of keeping the 2 ends of the system in step is called 


‘¢synchronization.’’ 


The horizontal and vertical deflection systems of the monitor and camera should be wired 
together directly to provide synchronization, but this would require 3 cables connecting 
the camera to the monitor. That is, one cable for video, one cable for horizontal deflec- 
tion and one cable for vertical deflection. To avoid the cost and complexity of multiple 


cables, circuitry such as that represented in the block diagram of Figure 8 is used. 


Camera Monitor 


Figure 8 


I. — 7 


In Figure 8, the only addition to the circuit represented in Figure 7 is the sync adder in 
the camera and the sync separator in the monitor. The purpose of the sync adder is to 
combine the synchronizing signal from the horizontal and vertical deflection circuits in 
the camera with the video signal from the pick-up tube. The purpose of the sync separator 
in the monitor is to remove the synchronizing information from the video signal and to 
supply this information to the monitor horizontal and vertical deflection circuits. Figure 8 
represents the entire TV system except that further breakdown of the blocks is required 


and that power supplies must be added in the camera and the monitor. 


We will now proceed to examine the individual blocks of Figure 8, to further define the 
purpose of these blocks and to break them down into smaller blocks and then to individual 


circuits. 


ll. — 1 


Hl. THE PICTURE TUBE 


The picture tube of the monitor is the end point in the television system. It is the trans- 
ducer of electrical energy into visible light, and it utilizes all of the electronic circuitry 


that proceeds it in the system. 


The picture tube and the pick-up tube have many similarities in construction and applica- 
tion. These similarities involve the electron gun, the electron beam, and the method of 
deflection. Therefore, a large part of this discussion of the picture tube will apply to the 


pick-up tube. 


The picture tube consists of an electron gun enclosed in a glass envelope with a fluores- 
cent coating on the end of the envelope opposite the electron gun. The electron gun, ina 
sense, “‘shoots’’ a beam of electrons at the fluorescent coating on the front of the picture 
tube. The fluorescent coating will fluoresce (will emit visible light) in proportion to the 

density of the electron beam. The electron beam density can be changed by changing the 


potential on one of the electrodes in the electron gun. 


Cathode 


G4 Go G 


Fluorescent 
Coating 


Figure 9 


Il. — 2 


The simplified drawing of the picture tube shown in Figure 9 will be used to describe the e 
operation of the electron gun. The electrons are emitted by the cathode and the density | 
of the electron beam is controlled by the potentials on the various electrodes of the pic- 

ture tube. As in the case of a typical electron tube, the greatest control of electron cur- 

rent is achieved by adjusting the potential difference between grid 1 and the cathode. 

Consequently, grid 1 is generally referred to as the signal grid although it matters little 

whether the signal is applied to the grid (with the cathode grounded) or to the cathode 

(with the grid grounded). In some equipment, which will be described later, the grid is at 


AC ground potential and the signal is applied to the cathode. 


The electron beam must be accelerated toward the fluorescent screen of the picture tube 
in order to achieve sufficient electron velocity to provide illumination. To accelerate 


electrons, the ultor of the picture tube is operated at a very high potential. 


The density of the electron beam is controlled by adjusting the potential on G3 (as well 
as being controlled by G,) and focusing of the electron beam is accomplished by adjust- 
ing the potential on Gy. Focusing of the beam is required in order to have the beam 
converged from the relatively large bundle of electrons at the gun to a fine point at the 


fluorescent screen. 


Deflection of the electron beam, to cause it to scan the entire screen area, will be dis- 


cussed in the following section. 
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IV. DEFLECTION 


Figure 10 


In Figure 10, deflection coils have been added to the picture tube. These coils are not 
located within the picture tube but, rather, are located just outside of the tube. The de- 
flection coils are used to deflect the electron beam by magnetic action. The action of the 
magnetic field on the electron beam is such that the beam is deflected at right angles to 
the magnetic field. That is, the magnetic field caused by passing current through the 
coils that are positioned vertically, above and below the picture tube, will cause the 


electron beam to move horizontally within the tube. 


In an ideal system the electron beam will be deflected linearly with a linear change in the 
current in the deflection coils. That is, if the horizontal deflection coils (the coils 

located above and below the electron beam) are provided with a current that is increasing 
linearly with time, the electron beam and therefore the spot of fluorescence on the face of 


picture tube, will move from left to right, or right to left, at a uniform rate. 
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Figure 11 


Figure 11 shows the current wave form in a deflection coil. Note that the current increases 
linearly with time to a maximum then rapidly decreases and once more begins to increase. 
This current, if applied to the horizontal deflection coils, would cause the fluorescent 

spot on the front of the picture tube to move at a constant rate from one side of the face 


of the tube to the other and then rapidly return to the starting point and repeat the process. 


In a television system the electron beam is simultaneously deflected vertically and hori- 


zontally. Vertical deflection is much slower than horizontal deflection and, consequently, 


there are many scans horizontally for each scan vertically. However, since vertical and 
horizontal deflection are occuring simultaneously, the electron beam does not actually 


move horizontally but does have a slight diagonal movement. This is shown in Figure 12. 
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Figure 12 


It can be seen in Figure 12 that the ‘‘trace’’ part of horizontal deflection has much more 


Slope than the much faster ‘‘re-trace’’ portion (see wave form Figure 11). This is because 
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much less vertical deflection occurs during the short re-trace time. In the equipment to 
be discussed, the horizontal deflection rate is 15,750 per second (15,750 traces and 

15,750 re-traces) and the vertical deflection rate is 60 per second. Therefore, there are 
15,750 cycles of a sawtooth current in the horizontal deflection coils and 60 cycles of a 


comparable sawtooth current in the vertical deflection coils, in one second. 


The means of generating sawtooth current wave forms will be discussed in the following 


section. 


V. SAWTOOTH GENERATION 


It is necessary, as indicated in the previous section, to generate a linear sawtooth of 
current in both the vertical and horizontal windings of the deflection coils. The two sets 
of coils must be treated differently, however, because of the frequencies or repetition 


rates of the sawtooths involved. 


The vertical deflection coils can be considered to be essentially resistive. That is, the 
coil can be replaced with a resistor of a value equal to the resistance of the coil to 
determine the magnitude and wave form of the current. If a linear sawtooth voltage is 
applied across the vertical deflection coil, then, a linear sawtooth of current will flow in 
that coil. It must be kept in mind that this is true only for the relatively low frequencies 


where the inductance of the deflection coil can be neglected. 


The horizontal deflection coil, in contrast to the vertical deflection coil, is essentially 
inductive. That is, the impedance of this coil at the horizontal deflection frequency is 
essentially inductive with very little resistance. Once more, the horizontal deflection 
coil is considered to be essentially an inductor only at those frequencies that are used 


for horizontal deflection. 


Since the horizontal deflection coils can be treated as an inductor then it can be seen 
that it will not do to simply supply a sawtooth voltage wave to the deflection coils if we 
wish to achieve a sawtooth current in the coils. In order to achieve a sawtooth current 


wave in the coils it is necessary to supply a non-sawtooth voltage wave. 


Since the vertical deflection coils can be treated as a resistor and since we wish to 
provide this resistor with a sawtooth voltage wave we will first examine the methods of 
generating such a sawtooth voltage wave. Figure 13 shows the simplified schematic of 


a sawtooth voltage wave generator. 


Figure 13 


It can be seen that when the switch is closed the full battery voltage will appear across 
the resistor and no voltage will appear across the capacitor. However, when the switch 
is opened a voltage will appear across the capacitor. The magnitude of this voltage will 
depend on the length of time after the opening of the switch and this voltage will even- 
tually reach the battery voltage. The rate at which the voltage will rise across the 
capacitor will depend on the value of the capacitor and the value of the resistor. The 
larger the capacitor and/or the larger the resistor the longer it will take the voltage to 
reach a given value. Since the product of the value of the resistor and the value of the 
capacitor determines the time it takes for the voltage to reach a given value, the product 
of the resistor and capacitor values is known as the ‘‘time constant’’. This time constant 
is abbreviated as TC and is equal to RxC with R in ohms and C in farads or R in megohms 


and C in microfarads. 


The theoretical time required for the capacitor to charge to the battery voltage is infinite, 
but the capacitor will come within a small fraction of a per cent of the battery voltage 
within five time constants. The capacitor will reach about 63% of the battery voltage in 
one time constant. It can be seen, then, that the voltage across the capacitor does not 
rise in a linear manner. However, for the first small fraction of a time constant the voltage 


rise will be fairly linear. 


Now if we open the switch for that first small fraction of a time constant and then close 
the switch the voltage will instantly decrease to zero. If we then repetitively open the 
switch for that small fraction of a time constant, then instantly close the switch, then 
reopen it, and continue to repeat this process we will generate, across the capacitor, a 
linear sawtooth voltage wave. In this idealized circuit the voltage falls instantly to zero 
when the switch is closed. In practice, however, any switch, especially when this switch 
is a tube or a transistor rather than a mechanical switch, has some resistance when 
closed. This closed or ‘‘on’’ resistance causes the fast fall of the sawtooth wave to 


occur in some small but not zero, period of time. 
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Figure 14 shows the wave achieved with the practical circuit. Notice that on the time 

scale, the horizontal axis, at time zero there is a small voltage across the capacitor even 
though the switch is closed. This voltage is due to the resistance of the switch. At time 
equals zero the switch is opened, and the voltage across the capacitor begins to rise in a 
nearly linear manner. At time equals one, the switch is closed and the voltage across the 


capacitor falls to its initial value which it reaches at time equals two. Note that the 


capacitor did not discharge instantly but took some time to discharge, that time caused by 
the resistance of the switch. The switch in Figure 13, as will be shown in the following 
sections, will actually be a tube or a transistor. This tube or transistor is turned on with 


a pulse and is turned off at the end of that pulse. 


Horizontal deflection, as stated before, is not accomplished by supplying a sawtooth vol- 
tage to the deflection coil(s). However, the horizontal deflection coil is not a pure 
inductor as described in the previous simplifying discussion. The horizontal deflection 
coil is primarily inductive but it has a shunt capacitance and some resistance. Therefore, 
a simple voltage pulse, which would cause a sawtooth current to flow in a pure inductor, 
is not satisfactory for horizontal deflection. Voltage wave forms driving the horizontal 
deflection coils will be found to be modified pulses with some sawtooth component. The 
exact shape of the driving voltage will depend on the inductance, capacitance and resis- 


tance of the horizontal deflection coil being driven. 
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VI. SWITCHES, MULTIVIBRATORS AND 
BLOCKING OSCILLATORS 


In this section we will be concerned with the tube or transistor switch which was men- 
tioned in the preceding section. We will also be concerned with the fundamentals of 
operation of multivibrators and blocking oscillators. These oscillators are, in television 
systems, used to provide the pulses which ‘‘trigger’’ the switches. In some cases the 


‘trigger’ is a part of the multivibrator or blocking oscillator. 


Figure 15 shows a simple transistor switch or discharge device. This transistor could 
be replaced with a tube and this is done in some types of equipment. The transistor, in 
this case, operates as a switch which is closed when a pulse is applied to its base and 
is opened when the pulse is removed. Therefore, the transistor can replace the switch 


that is shown in the basic sawtooth forming circuit in the preceding section. 


Figure 15 


A multivibrator or blocking oscillator is often used as the source of the pulse which is 
used to ‘‘trigger’’ the transistor or tube switch. The circuitry can also be so arranged that 
the multivibrator or blocking oscillator circuit includes the switch. However, for the sake 


of clarity we will describe the multivibrator and blocking oscillators as separate circuits. 
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Multivibrators and blocking oscillators are used for purposes other than to supply the 
pulse which ‘‘triggers’’ the sawtooth forming circuits. They are used to generate pulses 
used for the synchronizing and blanking circuits and for other purposes in the closed 


circuit television equipment. 


A basic multivibrator circuit is shown in Figure 16. 
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Figure 16 


The circuit shown in Figure 16 is a tube circuit but a very similar configuration can be 
used if the tubes are replaced with transistors. Note that the plate of one tube is cap- 
acitively coupled to the grid of the second tube and that the plate of the second tube is 
capacitively coupled to the grid of the first tube. This arrangement provides positive 


feedback. 


The action of the multivibrator is as follows: Assume that for some reason, due to 
unbalance in the circuit, Vj starts conducting. This will cause a negative going pulse 
to be coupled to the grid of Vo. V9, then, will become less conductive causing the plate 
voltage to rise. The rising plate voltage will cause a positive going pulse to be coupled 
to the grid of V, causing it to go further into conduction. This process will continue 
until Vy is completely saturated. At this time, the signal coupled to the grid of Vo will 


start rising in a positive direction as the coupling capacitor to this grid begins to 
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discharge through the grid resistance. The time required for Vo to begin to conduct will 


be dependent on the time constant of the coupling capacitor and its grid resistor. It can 
be seen that this process is repetitive, and that the time each tube is in a conducting or 
non-conducting state will depend on the time constants involved. By properly adjusting 
these time constants the multivibrator can be made to free-run at any selected frequency 
and the ‘‘on”’ and ‘‘off’’ time of either tube can be adjusted to be any selected percentage 
of that total cycle. The multivibrator can also be synchronized to a frequency near its 
free-running frequency by injecting a signal into the circuit to cause one of the tubes to 


conduct prior to the time of the complete capacitor discharge. 


Either section of the multivibrator can be used as a switch since it will have both an on 


state and an off state. 


The blocking oscillator shown in Figure 17 is in many ways comparable to the multivibrator. 


Figure 17 
In the blocking oscillator, positive feedback is provided by a transformer rather than by a 
tube or transistor. Note that the blocking oscillator has a resistor-capacitor time con- 


stant which is effective in determining the repetition rate or frequency of oscillation. 


In the blocking oscillator shown in Figure 17 the transformer is phased so that as the 


plate of the tube is swinging in a negative direction the signal coupled to the grid will 


cause the grid to go in a positive direction. 
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The foregoing is not to be considered anything approaching a comprehensive discussion 
of the action of multivibrators and blocking oscillators. The details of the operation of 
these circuits will be found in the appropriate sections of the equipment instruction 
manuals. However, at this stage it is only necessary that the reader recognize what 
these circuits are able to do. They are able to act as switches and are capable of de- 
livering pulses of adjustable durations. By properly selecting the circuit constants the 


oscillators can be made to operate over a wide range of frequencies. 


In section IX we will see how the pulses from these circuits are used in the camera, and 


in section X we will see how the oscillators can be synchronized. 
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Vil. THE VIDICON 


The vidicon pick-up tube is, as stated in a previous section, similar in some respects to 
the picture tube. The vidicon tube, although a rather simple device, does have some 


unique operating characteristics which will now be described. 


Of all the components required in an industrial closed circuit television camera, probably 
the most important is the vidicon tube. The illustration of the vidicon tube, Figure 18, is 
highly exaggerated to illustrate operational functions. This sketch should be referred to 


during the vidicon discussion. 
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Operational Functions 
The light-sensitive element may be visualized as consisting of two separate elements 
electrically: (a) a transparent conducting film coating on the inner surface of the glass 


face plate, and (b). a thin layer of photoconductive material on the scanning side. 


Four grids are used, Grid No. 1 is the control grid and has a picture cutoff value of —45 
to —100 volts. Grid No. 2 is an accelerator grid usually operated at a fixed positive vol- 
tage in the vicinity of 400 volts. Grids 3 and 4 are focusing electrodes. The focusing 
grid potential (between plus 300 and 400 volts) creates an electrostatic field which, in 
conjunction with the uniform magnetic field from the external focusing coil, causes the 
electron scanning beam to focus at the photoconductive target (signal-electrode). When 
the current through the external focusing coil is fixed (constant magnetic field) focusing 
grid voltage is varied (variable electrostatic field) to allow optimum electrical focus of 


the beam. 


Grid No. 4 is actually a fine mesh screen adjacent to the photoconductive layer. This 
grid is connected to grid No. 3 and is, therefore, at the same positive potential. Its pur- 
pose is to provide a uniform field on the beam side of the target. This causes the scan- 
ning beam to impinge perpendicularly on the photoconductive layer regardless of the angle 
from which it approaches. The target is maintained at a much lower positive potential 
(8-70 volts) and the arrangement may be seen to provide a ‘‘decelerating’’ action of the 


scanning beam. Hence, grid No. 4 is often termed the decelerator grid. 
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The electron gun uses a 6.3 volt heater to heat a thermionic cathode, which may be placed 


at ground potential as shown in Figure 18. 


The metal ring around the front end of the tube is the signal lead connection, and the load 
resistor is connected to the electrode in series with the B+ supply. The complete circuit 
may then be seen to constitute ground, the scanning beam, the light sensitive surface, the 


load resistor Ry, and through the power supply to ground. 


Under no light conditions, the photoconductive layer is essentially an insulator exhibiting 
a very high resistance. One plate of the electrically separated plates is charged to the 
positive potential of the signal electrode, while the other plate is floating. For the pur- 
pose of understanding the basic theory, we may think of the two plates as forming a 
capacitor with a dielectric resistance that is variable under conditions to be described. 

In the present analysis (no illumination reaching the target), the beam of negative electrons 
being swept across the target area under the influence of the scanning currents through 
the deflection yoke will be deposited upon the positive target surface until it is charged 
down to cathode potential. Thereafter the remaining beam electrons are turned back under 
the influence of the positive grids to form a return beam. Although a considerable charge 
now exists across the opposite plates of the light sensitive element, the resistance is so 
high that very little current is passed. What little current does exist is termed the 


‘‘dark current’’ of the tube. 


Assume now that a light image is focused by the lens on the light sensitive element. 
The transparent conducting film on the inner surface of the glass face plate will now 
conduct slightly, an amount depending upon the intensity of the light at that particular 
point. The lowered resistance adjacent to this particular conducting element draws a 


few electrons from the plate on the gun side, causing it to rise slightly toward the 


q 
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positive potential of the target supply. In this way, a positive potential pattern in accor- 
dance with the light distribution in the focused image is caused to exist on the gun side 
of the target. Thus, more electrons are extracted from the total beam current to satisfy 
this deficiency of electrons on the target. This increased current in the signal path 
which includes Ry, causes a greater voltage drop through this resistor, which in turn 
causes the point where the coupling capacitor C, is connected, to swing in the negative 
direction. Since no light conditions result in minimum current and highlights cause max- 
imum current, the signal to the amplifier is observed to swing in the negative direction 


for highlights in the scene, and positive for black portions. 


Signal Polarity 

The polarity of a television signal is always given in terms of picture black, since 
blanking signal amplitude is always approximately near picture black and is held at a 
given reference level for any particular system. For this reason, the polarity of the 


signal at the output of the vidicon is said to be black positive, simply positive polarity. 


Target and Beam Control Effects 

Variation of target voltage, when manually adjusted, effects shading and contrast of the 
picture for a given amount of light on the scene. If low light level conditions are en- 
countered, target voltage is raised to increase the sensitivity of the vidicon tube. Too 
high a target voltage will deteriorate picture quality, because of ‘‘dark current’’, as well 


as increase the tendency for image ‘‘burn in.’’ 


The beam control adjusts the potential on the vidicon grid No. 1. Decreasing this bias 
potential increases the vidicon beam current, which results in resolution of the highlight 
portion of the scene. Further bias reduction (increasing beam current) gradually resolves 


the brightest highlights. The observed action results from the fact that only a small 
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amount of beam current is needed to resolve the darker portions, (less positive points of 
the target) but will not resolve the brighter (more positive) areas. As the beam current is 
increased, the picture ‘‘wipes clean’’ with the highlights appearing resolved last. The 
Beam Control is left just barely past the point of good highlight resolution, since a further 


increase causes excessive beam current that deteriorates the resolution in the picture. 


The vidicon description is expanded somewhat in Motorola’s CCTV camera instruction 
manual. Since the vidicon is an expensive and damageable component of the CCTV sys- 
tem, the maintenance technician should be thoroughly familiar with the precautions con- 
cerning its use. It is suggested that the reader become familiar with all of the material 
in the instruction manual, especially that concerning the vidicons, before attempting to 


install or service the CCTV camera. 


6 
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VII]. CAMERA VIDEO AMPLIFIER 


The camera video amplifier in this discussion will be considered only as the amplifier of 
the signal from the vidicon to the transmission line. The addition of synchronizing and 


blanking information to the video signal will be covered in the following section. 


The camera video amplifier must do a great deal on its job of amplifying the small signal 
from the vidicon. The output signal from the vidicon amounts to a few millivolts into a 
rather high impedance of several thousand ohms and this signal must be amplified to a 
level of 1 to 2 volts into a relatively low impedance of 75 ohms (the usual transmission 


line impedance). The power gain of this amplifier is obviously very large. 


The camera video amplifier must contribute a minimum of noise, must have a bandwidth 
to approximately 10 megacycles. The amplifier must also have a response that rises at 
the high frequencies to compensate for the reduced output of the vidicon at these higher 


frequencies. 


In order to preserve the dc component of the video signal, to achieve a uniform background 
in a reproduced picture, the video amplifier must either be direct coupled or a dc restora- 
tion circuit must be provided. Since direct coupling is impractical the dc level is restored 


with a keyed clamp circuit. 


The input stages of the camera video amplifier are the most important stages in deter- 
mining the noise contribution. Consequently, very careful design and component selection 


is required in this area. 


A transistor which would contribute essentially no noise to the video signal if installed 
in a later stage of the video amplifier might very well add enough noise if used in the 
input stages to obscure the video signal. The first stage of the video amplifier must 
provide a rather high impedance, in the order of 10k ohms to 100k ohms, in order to not 


significantly attenuate the relatively feeble signal from the vidicon. 
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Figure 19 


Most of the voltage amplification of the video amplifier is provided by the intermediate 
stages. Figure 19 shows a simplified schematic of one of these stages. This stage has 
the general form of a conventional RC coupled audio amplifier stage. However, note that 
an inductance is included in the collector circuit and note the means of bypassing the 


emitter resistor. 


The purpose of the small inductance in the collector circuits is to cause the load imped- 
ance to rise at the higher frequencies to compensate for the decreased gain of the transis- 
tor at these frequencies. This inductor also tends to compensate for the stray capacitance 


shunting effects which tends to cause the amplifier gain to decrease at higher frequencies. 


The emitter bypass arrangement also causes the gain of the stage to rise at higher frequen- 
cies. The small capacitor bypassing the emitter resistor has no effect at low frequencies 

but decreases the degeneration at higher frequencies. The second bypass arm, the resistor 
and capacitor in series, has a similar effect but at some frequencies the Capacitor becomes 
a small impedance compared to the resistance. At frequencies above the frequency at which 


the capacitor has essentially zero impedance the response of the amplifier no longer 


increases. 
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The combination of the various inductors and capacitors is used to shape the response 
of the video amplifier to provide the necessary compensation for the vidicon, the tran- 


sistor gain fall-off and stray capacitances. 


The output stage of the video amplifier must drive a 75 ohm transmission line. It must 
have an output of one to two volts and it must be linear in operation. The output stage 
of the video amplifier, to provide these characteristics, is usually a common collector 


(emitter follower) circuit. 


In the next section we will show how the sync and blanking signals are added to the video 
information prior to output stage of the amplifier. The output stage, after the addition of 


sync and blanking signals, will then deliver the ‘‘composite’’ video signal. 


IX. — 1 


IX. SYNC AND BLANKING ADDITION 


Synchronizing (sync) and blanking could be, and in some equipment are, included in the 
same pulses. Separate sync and blanking provides improved synchronization and allows 


more control of a CCTV system. 


The pulses used for sync and blanking are often derived from the same multivibrators or 
blocking oscillators which are used to supply the pulses for deflection in the camera. In 
some cases, separate synchronized multivibrators or blocking oscillators are used. The 
pulses, however they may be derived, are often modified in the camera circuitry. Figure 20 


shows some of the possible, but not necessarily typical ways of modifying pulses. 
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Figure 20 
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On the left of Figure 20 is a differentiator circuit. The pulse to the left of the differen- 
tiator indicates the input pulse and the wave form to the right indicates the output of the 


differentiator. This output wave form if inserted into the clipper circuit would appear on 


the output of the clipper as indicated. 
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If this pulse, which has had one polarity removed by the clipper, were inserted into the 
pulse shaper, the resultant wave form would be that shown on the far right, Figure 20. 

Note that the output of the pulse shaper is now rectangular since the pulse shaper has 
saturated on the input pulse. The pulse shaper then is simply a saturating amplifier 


stage which clips and amplifies the input signal. 


Since the vidicon is blanked during retrace, the video signal will have the wave form 


indicated in Figure 21(a). 
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Figure 21 


The wave form in Figure 21(a) represents video information at the horizontal rate. That is, 
the period of time between the negative going pulses is the time of one horizontal line. 
If this signal were to be added to the signal in Figure 21(b) by the resistive adder shown 
in Figure 21(c) the resultant signal would be that shown in Figure 21(d). Figure 21(d) 


represents the sum of the video signal and the inserted blanking signal. The biased diode 
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clipper shown in Figure 21(e) is used to clip off the unwanted portion of this combined 


signal. The adjustable bias voltage on the diode would be set to determine the level at 
which the combined signal is clipped. The control of this voltage is called the “‘set-up”’ 


control. 


Now we have a video signal with blanking added and with adjustable set-up. The next 
step is to add the synchronizing signal which will be done in a circuit comparable to 
Figure 21(c). The difference is that we will insert the combined video-blanking signal 
into one arm and the synchronizing signal into the other arm. By adjusting one or both 

of the resistors we can adjust the amount of synchronizing signal added. Figure 22 shows 
the wave form of the combined video-blanking-sync signal. This signal is called the 


composite video signal. 


Figure 22 


In practice both horizontal and vertical blanking sync signals are added to the video 
information. The usual practice is to combine horizontal and vertical blanking pulses 
for insertion into the video amplifier and to combine vertical and horizontal sync pulses 


for insertion into the amplifier. 


The techniques for combining these signals are the same regardless of whether or not we 


add only horizontal information or the combination of horizontal and vertical. 
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The above description of sync and blanking insertion describes only one approach. With 
an understanding of this approach, however, the maintenance technician should be able to 


recognize similar circuitry as it appears in television cameras. 


X. SYNC SEPARATION 


The composite video signal once delivered to the camera is used both as video informa- 
tion and as synchronizing information. The video information is amplified in the monitor 
video amplifier, which will be discussed in the following section, and the synchronizing 


information is separated and used to synchronize the horizontal and vertical oscillators. 


The sync information in the Motorola monitor is taken from the video input jack and ampli- 
fied. The synchronizing signal amplifier, although it will be amplifying video information 
as well as sync, need not have bandwidth as great as the video amplifier. The reduced 
bandwidth requirement is due to the fact that the sychronizing portion of the signal is 


composed of relatively low frequency components. 


This reduced bandwidth composite signal out of the sync amplifier is then clipped to re- 
move the video information. The resultant signal is the synchronizing information. The 
removal of the video information is accomplished by a clipper similar to one described in 
an earlier section. However, the clipper used in the monitor is self-biasing. That is, the 


clipping point is established by the signal. Figure 23 shows a simplified clipper circuit. 
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Figure 23 


Note that the tube in Figure 23 has zero self bias. The amount of biasing on the tube 
will be established by the level of the input signal. The result is that only the most 


positive going portion of the signal will appear across the output load resistor. Therefore, 


if at this point in the system the sync is positive going, only the sync information will 


appear across the output load resistor. 


The next step in sync separation is to channel the horizontal synchronizing information 
in one direction and the vertical synchronizing information in another direction. This can 


be done by use of the integrating and differentiator circuits in Figure 24. 
(a) 


Figure 24 


Figure 24(a) shows a simple single section integrator. This circuit is essentially a low 
pass filter and its output will consist only of the lower frequency components of the input 
signal. Since the vertical sync signal has a longer duration, and consequently is a lower 
frequency signal than the horizontal information, the output of the integrator will consist 


of essentially only vertical sync. 


Figure 24(b) shows a simple single section differentiator. The differentiator is a high 
pass filter, and consequently its output will contain primarily the shorter duration, higher 


frequency, horizontal sync information. 


Improved integration and differentiation, to provide better low pass and high pass action, 
will be achieved with multiple section filters. Therefore, in some equipment the integra- 


tors and differentiators will be cascaded. 


In practice, in most television monitors, horizontal synchronization is accomplished in a 

more complicated manner. A horizontal AFC system is normally used. The purpose of the 
horizontal AFC system is to provide a ‘‘fly wheel’”’ action so that the horizontal oscillator 
will not be triggered by random noise pulses. The action of the horizontal AFC system is 


covered in the monitor instruction manual. 
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XI. THE MONITOR VIDEO AMPLIFIER 


The monitor video amplifier is required to have bandwidth comparable to the bandwidth of 
the camera video amplifier. The monitor video bandwidth, however, is essentially flat and 
does not have the rising characteristics of the camera video amplifier. The monitor video 
amplifier must have a gain control to control the contrast of the reproduced image, it must 


have dc restoration and it must have sufficient output to drive the picture tube. 


The gain of the video amplifier can be controlled in several ways. In the present Motorola 
equipment the monitor gain is controlled by adjusting the bias on a remote cut-off tube in 
the first stage of the video amplifier. Other means of controlling contrast include cathode 


degeneration of one of the video stages or simply a resistive voltage divider in the input. 


DC restoration in the Motorola monitors is accomplished in the grid circuit of the output 
amplifier. The video output stage is then direct coupled to the picture tube so that the re- a 
stored dc level is faithfully reproduced. In some equipment, dc restoration is accomplished 


after the video output stage and just prior to inserting the signal into the picture tube. 


The video output amplifier is the most critical stage in the monitor amplifier. It must be 
capable of driving the picture tube in a fairly linear manner with a swing of about 100 volts 
peak-to-peak. It will be seen, by referring to the monitor instruction manual, that the video 
output amplifier uses two small inductors rather than one. These inductors, known as 
peaking coils, are used in a shunt-series arrangement. The reason for this shunt-series 
arrangement is to allow the use of the highest possible value of plate load resistor. With- 
out the shunt-series arrangement a lower value of plate load resistor would be required 


and consequently the gain and output swing of the stage would be reduced. 


The video signal to the picture tube, then, must be dc restored, must have a bandwidth in 


excess of 10 megacycles and must be linearly amplified to a level of approximately 100 volts 


il 
HA 


peak-to-peak. For details of the monitor video amplifier circuitry refer to the monitor in- @ 


struction manual. 
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XII. INTERLACE SCANNING 


The scanning process, in examining and displaying the scene point by point, has been de- 


scribed in previous. sections. We will now describe the details of this process. 


Some television systems use non-interlaced scanning. In these systems the scanning of the 
vidicon and the picture tube is repetitive. That is, the horizontal scan lines for any cycle 


of vertical deflection fall on top of the scan lines of the preceding cycle. 


In order to increase the vertical resolution of the television system without decreasing 
horizontal resolution, increasing flicker or requiring additional bandwidth, interlaced scan- 
ning is used. With perfect interlace, the vertical resolution of the television system is 


doubled as compared to a non-interlacing system. 


Interlace scanning is the process of causing the horizontal scanning lines of one vertical 
scan to fall between the lines of the preceding and following vertical scans (for a 2-to-1 


interlace ratio). 


Interlacing is accomplished by properly timing the initiation of horizontal and vertical de- 
flection. For 2-to-1 interlace a one-half line relationship must exist between the horizontal 
and vertical deflection rates. For example: if there were 4% lines horizontally for each ver- 


tical scan then the alternate 4'4 line scans would be exactly interlaced. 


Figure 25 shows non-interlaced and interlaced scanning. Note that Figure 25 indicates the 


process but not the actual number of lines used in a system. 


Some Motorola equipment uses ‘‘random’’ interlace scanning. In the random system the hor- 
izontal and vertical deflection systems are not timed to provide a one-half line relationship 
(2-to-1 interlace) or a full line relationship (non-interlace). The random interlace equip- 
ment is designed to provide a random relationship between horizontal and vertical deflec- 
tion so that at any time the relationship might be 2-tol, 3-tol, etc. The average performance 
of this equipment will be such that the vertical resolution will be approximately 85% of that 


of a perfect 2-to-1 system. 
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X11. CLOSED CIRCUIT TELEVISION STANDARDS 


No standards have been established for CCTV systems. However, a number of character- 


istics of these systems have become common. 


The standards that will be discussed apply primarily to Motorola equipment, but in general 


these standards apply to a large part of the CCTV equipment now being manufactured. 
A few terms must be defined before proceeding with this discussion: 


Field — a field comprises the total number 
of scan lines during one scan of 
vertical deflection. 


Frame —a frame consists of 2 field in an in- 
terlacing (2-to-1) system. The frame 
designation generally applies to two 
fields regardless of whether the sys- 
tem is a random or 2-to-1 system. 


Aspect 

Ratio — the aspect ratio is the ratio of the 
width of the reproduced image to its 
height and is independent of the size 
of the reproduced image. 


The following standards are exact only for a system meeting all of the EIA specifications 


but they are approximately correct for all Motorola equipment: 


Aspect Ratio — 4-to-3 

Field Rate — 60 per second 
Frame Rate — 30 per second 
Lines Per Field — 262% 
Lines Per Frame — 525 
Lines Per Second — 15,750 


Time Per Scan Line — Approximately 63 microseconds 
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The horizontal resolution capability of the system not to be confused with the vertical 


resolution, is determined by the bandwidth and the horizontal scan rate. For equipment 
operating in accordance with the standards shown above the bandwidth of the system will 
restrict the resolution to 80 lines per megacycle. Therefore, a bandwidth of 10 megacycles 
will provide horizontal resolution of about 800 lines providing the resolution is not limited 


by the vidicon or picture tube. 


Vertical resolution is not equal to the number of scan lines (525) because of the number 
of lines lost during vertical blanking and the probability of some picture elements falling 
between the scan lines. The vertical resolution in a 525 line system in perfect interlace 


is approximately 350 lines. 
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XIV. COAXIAL CABLES 


One of the most important elements within a closed circuit television system is the inter- 
connecting cable between the camera and the monitors. In almost all cases this cable 


will be the coaxial type. 


This cable is constructed of a center conductor surrounded by a di-electric material and 
an outer conducting sheet covered with a suitable insulating material for mechanical pro- 
tection. The spacing between the inner and outer conductor and the di-electric constant 
of the separating material determines what is known as the characteristic impedance of 
the cable. The characteristic impedance is the impedance we would see if we looked in- 
to an infinitely long length of cable. It is not the DC resistance, but rather the AC imped- 
ance that the cable presents when it is properly terminated. Most of the cables used in 
CCTV have a characteristic impedance of about 75 ohms. The 75 ohm cable has a ratio 


of inner to outer conductor that gives minimum attenuation and maximum power transfer. 


A single shielded cable should provide adequate shielding in most installations, but if 
there is a high level of electrical noise or if power lines and transformers are in close 


proximity, double shielded cable should be used. 


Recommended cable for use in conduit or messenger service is SKN6112A polyfoam di- 
electric cable. For short runs and drop lines, SKN6111A cable is suitable and less ex- 
pensive. These cables may be used for all purposes except direct burial. The RG12/U 
is an RG11 type coaxial cable with an armor covering and is recommended for direct burial 


applications. 


Our choice of cable is limited by the fact that a 75 ohm cable is the one that provides 
the most efficient use of materials. If this cable is to be used properly it must be termin- 
ated in a 75 ohm resistance. When more than one monitor is in a system, the termination 


must take place at the last monitor on the coax line. All monitors preceding the final 
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termination must have the video termination switch set to the high impedance position. 


Double termination may result in ghost images on the monitor presentation. No termina- 


tion will result in weak video or loss of video and sync. 


Coaxial cables are selected for a system based in characteristic impedance, physical 
properties and attenuation characteristics. The attenuation characteristics vary with the 
dielectric material within the cable and with the diameter of the cable (for a given charac- 
teristic impedance). The larger the outside diameter of the cable, for a given dielectric 


material, the lower attenuation. 


Although the larger and more expensive cables have less attenuation, all coaxial cables 
have some attenuation and the attenuation increases with frequency. It is this character- 
istic, increasing attenuation with frequency, that dictates the uses of larger cables for 


long runs. 


We can easily amplify a signal that has been attenuated but it is more difficult to equalize ¢ 
(flatten) the response caused by the frequency-attenuation effects. Therefore, in general 


the following rules apply with standard (non-equalized) Motorola equipment: 


Use SKN6111A cable up to 1,000 feet. 
Use SKN6112A polyfoam cable up to 2,500 feet. 
Use special purpose cable and/or equalizer 


amplifiers for runs greater than 2,500 feet. 
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XV. LENSES & LIGHTING 


Knowledge of lighting and wise choice of lenses are mandatory for proper operation of a 
closed circuit television system. The ease with which lighting and proper lenses can be 
selected is shown in the following pamphlet ‘‘A Guide to Lenses and Lighting for CCTV 
Systems.’’ This pamphlet can be used to avoid a good deal of trial and error in working 


with closed circuit television systems. 


While normally the service technician will not be involved in the original selection of 
lenses, he may be requested to recommend alternate lenses as the system requirements 
may change or expand. Periodic cleaning of lenses is usually the only service required 


to maintain the optical system. 


The choice of the lens or lenses for closed circuit television systems is dependent on 
many factors. Since there is a definite relationship between the focal length of the lens 
and the size of the reproduced image on the vidicon, the focal length of the lens can be 
selected to control the area of the scene that is viewed. The longer focal length lenses 
cover a smaller area at a given distance than the short focal length lens. Although the 
camera-to-subject distance is often fixed and, therefore, the focal length of the lens is 


fixed, there are many situations where the camera-to-subject distance can be selected. 


A lens with a small f/number is a ‘‘fast’’ lens and with a large f/number a ‘‘slow”’ lens. 
Since it is more difficult and, therefore, more expensive to make a large diameter lens and 
since the f/number of a lens for a given diameter increases with focal length, in general 
the longer focal length lenses have higher f/numbers and are slower than the shorter focal 


length lenses. 


The sensitivity of the Motorola Industrial Television cameras is very good. With these 
cameras we are able to work down to incident light levels, on typical scenes, in the order 


of a few foot candles. However, we can usually improve on scene reproduction by adding 
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appropriate lighting. In general, the lighting of a TV scene for pick-up by a vidicon 
camera should be flat, that is we should avoid high contrasts, since there is a limited 
range of contrast that can be reproduced properly by the system. The choice of supple- 
mentary illumination for indoor scenes is generally a choice between fluorescent or tung- 
sten Gncangeseenk floodlight bulb) illumination. The choice of tungsten or fluorescent 
illumination depends primarily on the colors of the scene. If the scene is rich in reds we 
can use less light for the same effective illumination by using tungsten illumination, if 
the scene is rich in blues we can use less light for the same effective illumination by 
using fluorescents. The light level requirements for a scene depend on many other factors 
including the lens and the type of camera being used. As a general rule the higher the 
illumination on the scene the better. An exception to this rule is in the case of the scene 
containing objects that are self-illuminated. Although Motorola cameras are capable of 
operating with a few foot candles of incident illumination, generally, the quality of the 
picture can be improved considerably by having a scene illumination of at least 100-200 


foot candles. 


To summarize the lighting considerations: We may use available light for daylight scenes 
outside. We may use available light inside down to a level of a few foot candles or we 
may have a reasonable level of interior illumination. In any case, the picture quality can 
be seneratiy improved considerably by properly arranging lights, reflectors, or other means 
of getting the proper scene illumination. Poor lighting is often the cause of poor perfor- 
mance of a CCTV system. The maintenance technician should, in any case of low con- 


trast or high noise, first check the performance of the lighting system. 
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XVI. MECHANICAL DETAILS 


The following is presented to familiarize the reader with the type of equipment that may 


be found in a CCTV system. 


Motorola transistorized cameras are available in several models. The electrical charac- 
teristics of the three of these models are identical. The indoor models are packaged so 
that access to the circuit boards and components is easily obtained by the quick removal 


of the side panels. 


The all-weather camera is contained in a weatherproof housing that completely encloses 
the camera, lens and control junction box. Video and control cables enter the housing 
through two weatherproof glands at the rear of the unit. This camera is for outdoor appli- 
cations and will operate through a temperature range of -30°C to +60°C. Removal of the 


top cover provides access to camera for servicing. 


The explosion-proof model is housed in a cylindrical aluminum casting and is designed to 
be used where an explosive atmosphere may exist. As with the all-weather unit, the hous- 
ing contains the camera, lens, and junction unit, and cables enter through glands in the 


rear panel. The camera must be removed from this housing for servicing. 


Control units available for these cameras include a local control box, normally used on 
the indoor camera, and remote controls for long distance control of the unit. The remote 
controls may be mounted as a panel on the Motorola 14’’ monitor or as part of the Motorola 


camera control unit, (CCU). 


Pan and tilt units are available to remotely rotate or tilt the camera. Indoor, all-weather 
and explosion proof units are available. These units are powered by D.C. supplies which 


are included in the Motorola control systems. 
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Beside the variety of fixed lenses that can be used with the cameras, a zoom lens is op- € 


tional equipment. This lens is operated by a low voltage DC power supply and permits 


the remote controlling of zoom (focal length), iris and focus. 


The Motorola Camera Control Unit provides front panel space for the switches necessary 
to control the camera, pan and tilt unit and zoom lens, in addition to the power supplies 


needed for pan and tilt and zoom lens operation. 


Tripods, video line amplifiers, video distribution amplifiers, universal camera mounts, 
weatherproof junction boxes, audio amplifiers, audio-video mixers, RF modulators, and a 
variety of coax and control cables are some of the accessories available to optimize a 


CCTV system for almost any given set of conditions. 
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CLOSED CIRCUIT TELEVISION DEFINITIONS 


AMBIENT TEMPERATURE (48 IRE 2, 11, 15.S1) 


The temperature of the surrounding medium, such as gas or liquid, which 
comes into contact with the apparatus. 


ASPECT RAPTOR (Co? IRE 17.51) 
In television, the ratio of the frame width to the frame height. 
AUTOMATIC BRIGHTNESS CONTROL (DISPLAY DEVICES) 


The self-acting mechanism which controls brightness of the display 
device as a function of ambient light. 


AUTOMATIC FREQUENCY CONTROL (8 IRE 2, 11, 15.S1) 


An arrangement whereby the frequency of an oscillator is automatically 
maintained within specified limits. 


AUTOMATIC GAIN CONTROL (58 IRE 3.81) 


A process by which Gain is automatically adjusted as a function of 
input or other specified parameter, 


AUTOMATIC LIGHT CONTROL 


Automatic Light Control is the process by which the illumination 
incident upon the face of the pickup device is automatically adjusted 
as a function of scene brightness, 


AUTOMATIC PEDESTAL CONTROL 


A process by which pedestal height is automatically adjusted as a 
function of input or other specified parameter. 


AUTOMATIC SENSITIVITY CONTROL 


The self~-acting mechanism which varies system sensitivity as a 

function of the specified control parameters. This may include 
Automatic Target Control, Automatic Light Control, etc., or any 
combination thereof. 


AUTOMATIC TARGET CONTROL 


Automatic Target Control is the self-acting mechanism which controls 
the Vidicon target potential as a function of the scene brightness. 
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BACK PORCH (55 IRE 23.81) 


That portion of a Composite Picture Signal which lies between the 
trailing edge of a horizontal sync pulse and the trailing edge of 
the corresponding blanking pulse. 


Note: The Color Burst, if present, is not considered part of the 
Back Porch. 


BANDWIDTH (of a Device) (52 IRE 17.S1) 


The range frequencies within which performance, with respect to 
some characteristic, falls within specific limits. 


BLACK COMPRESSION (Black Saturation) (55 IRE 23,S1) 
The reduction in gain applied to a Picture Signal at those Levels 
corresponding to dark areas in a picture with respect to the gain 


at the Level corresponding to the midrange light value in the 

picture. 

Note 1: The gain referred to in the definition is for a signal amplitude 
small in comparison with the total peak-to-peak Picture Signal 
involved. A quantitative evaluation of this effect can be 
obtained by a measurement of Differential Gain. 


Note 2: The over-all effect of Black Compression is to reduce contrast 
in the low lights of the picture as seen on a monitor. 


BLACK LEVEL (55 IRE 23.81) 


That Level of the Picture Signal corresponding to the maximum limit 
of Black Peaks, 


BLACK PEAK (55 IRE 23.S1) 

A peak excursion of the Picture Signal in the black direction. 
BLANKED PICTURE SIGNAL (55 IRE 23.81) 

The signal resulting from blanking a Picture Signal. 


Note: Adding Syne Signal to the Blanked Picture Signal forms the 
Composite Picture Signal. 


BLANKING = See "Blanking Signal" 

BLANKING LEVEL (55 IRE 23.S1) 
That Level of a Composite Picture Signal which separates the range 
containing picture information from the range containing synchronizing 


information. 


Note: The setup region is regarded as picture information. 


@ BLANKING SIGNAL (55 IRE 23.S1) 


A wave constituted of recurrent pulses, related in time to the 
scanning process, used to effect blanking. 


Note : 


In television, this signal is composed of pulses at line and 
field frequencies, which usually originate in a central sync 
generator and are combined with the Picture Signal at the 
pickup equipment in order to form the Blanked Picture Signal. 
The addition of Syne Signal completes the Composite Picture 
Signal, The blanking portion of the Composite Picture Signal 
is intended primarily to make the return trace on a Picture 
tube invisible. The same blanking pulses or others of some- 
what shorter duration are usually used to blank the pickup 
device also. 


BLEEDING WHITE (Beam Starved) 


An overloading condition in which white areas appear to flow 
irregularly into black areas. 


BLOOMING (5) IRE 12.S1) 


An increase in the (spot) size caused by an increase in signal intensity. 


BOUNCE 


Sudden variations in picture presentation (brightness, size, etc.) 


independent of scene illumination. 


BREATHING 


VARIATIONS similar to "bounce" but at a slow, regular rate. 


BRIGHTNESS 


The attribute of visual perception in accordance with which an area 
appears to emit more or less light. 


Note: 


Luminance is recommended for the photometric quantity which 

has been called "brightness". Luminance is a purely photo-~ 
metric quantity. Use of this name permits "brightness" to 

be used entirely with reference to the sensory response. The 
photometric quantity has been often confused with the sensation 
merely because of the use of one name for two distinct ideas. 
Brightness will continue to be used, properly, in non-quantitative 
statements, especially with reference to sensations and per= 
ceptions of light. Thus, it is correct to refer to a brightness 
match, even in the field of a photometer, because the sensations 
are matched and only by inference are the photometric quantities 
(luminances) equal. Likewise, a photometer in which such 
matches are made will continue to be called an "equality-of= 
brightness" photometer, A photoelectric instrument, calibrated 
in foot-lamberts, should not be called a "brightness meter". 
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NOTE (continued) 


y 

If correctly calibrated, it is a "luminance meter". A trouble- e 
some paradox is eliminated by the proposed distinction of 

nomenclature. The luminance of a surface may be doubled, yet 

it will be permissible to say that the brightness is not doubled, 

since the sensation which is called "brightness" is generally 

judged to be not doubled, 


BURNED=IN IMAGE 


An image which persists in a fixed position in the output signal of 
a camera tube after the camera has been turned to a different scene. 


CAMERA TUBE (57 IRE 7.52) 


An electron tube for the conversion of an optical image into an 
electrical signal by a scanning process. 


CLAMPING 


The process that establishes a fixed level for the picture level 
at the beginning of each scanning line, 


COMPOSITE PICTURE SIGNAL (55 IRE 23,S1) 


The signal which results from combining a Blanked Picture Signal 
with the Sync Signal. 


COMPRESSION (in Television) (55 IRE 23.S1) 


The reduction in gain at one level of a Picture Signal with respect 
to the gain at another Level of the same signal. 


Note 1: See also Black Compression ana White Compression. 


Note 2: The gain referred to in the definitio.. is for a signal 
amplitude small in comparison with the total peak-to- 
peak Picture Signal involved. A quantitative evaluation 
of this effect can be obtained by a measurement of Dif— 
ferential Gain, 


CONTRAST 


The range of light and dark values in a picture or the ratio between 
the maximum and minimum brightness values. 


DAMPED OSCILLATION 


Any oscillation that decays to zero amplitude in a uniform manner 
upon removal of the driving force. 
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DEGREES OF IMPAIRMENTS 


Television picture impairments may be present in varying degrees. In 
the case of oscilloscope presentations, most impairments can best be 
described to remote points by indicating the IRE scale readings of the 
various signal components. In the case of picture-monitor presentations, 
however, impairments generally must be described in qualitative terms 
rather than quantitative terms, and the exchange of intelligence be- 
tween remote observers is more complicated. The following descriptive 
terms, without a sharp line of demarcation being possible, are in 

common usage for indicating the magnitude of impairments. 


Detectable: Impairment is not readily noticeable in a normal picture 
or oscilloscope display but can be discerned by a minute inspection 
of the signal, it sometimes being necessary to vary picture-monitor 
brightness or expand oscilloscope presentations. 

Noticeable: Impairment is readily observed in the viewed display. 


Objectionable: Impairment interferes with the viewing of the display. 


Unacceptable: Impairment is present to such a degree that the presenta- 
tion or portion of the presentation is not usable. 


DENSITY (56 IRE 9,81) 


A measure of the light-transmitting or reflecting properties of an area, 
It is expressed by the common logarithm of the ratio of incident to 
transmitted or reflected light flux. 


Note: There are many types Density which will usually have different 
numerical values for a given material; e.g., Diffuse Density, 
Double Diffuse Density, Specular Density. The relevant type 
of density depends upon the geometry of the optical system in 
which the material is usede 


DETAIL CONTRAST 


The ratio of the amplitude of video signal representing high-frequency 
components with the amplitude representing the reference low-frequency 
component, usually expressed as a percentage at a particular line number. 


DISPLACEMENT OF PORCHES 


Refers to any difference between the level of the front porch and the 
level of the back porch. 


DRIP-PROOF (of an enclosure) 


Drip-proof means so constructed or protected that successful operation 
is not interfered with when falling drops of liquid or solid particles 
strike the enclosure at any angle from 0 tc 15 degrees from the down- 
ward vertical, unless otherwise specified. 
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DREPLIGHE 


Driptight means so constructed or protected that drops of liquid or 
solid particles striking the enclosure at any angle from 0 to 15 degrees 
from the downward vertical, unless otherwise specified, cannot enter the 
enclosure either directly or by striking and running along a horizontal 
or inwardly-inclined surface. 


DUST PROOF 


Dustproof means so constructed or protected that dust wiil not interfere 
with successful operation. 


DUST=TIGHT 


Dust-tight means so constructed that dust will not enter the enclosing 
Cas€e 


ECHO (or Reflection) 


A wave which has been reflected at one or more points in the trans- 
mission medium with sufficient magnitude and time difference to be 
perceived in some manner as a wave distinct from that of the main 
or primary transmission. Echoes may be either leading or lagging 
the primary wave and appear in the picture monitor as reflections, 
or "ghosts". 


EIA SYNC 


The signal employed for the synchronizing of scanning shall be that 
specified in EIA Standard RS-170 or subsequent issues. 


EX PLOS ION=PROOF 


Constructed in a manner to prevent the surrounding atmosphere from 
being exploded by the operation of, or the results from, operating 
the item so classified. 


EX PLOS ION=PROOF APPARATUS 


Explosion=proof apparatus is apparatus enclosed in a case which is 
capable of withstanding an explosion of a specified gas or vapor 
which may occur within it, and of preventing the ignition of a 
specified gas or vapor surrounding the enclosure by sparks, flashes, 
or explosion of the gas or vapor within, and it must operate at such 
an external temperature that a surrounding flammable atmosphere will 
not thereby be ignited. 


FIELD FREQUENCY (55 IRE 23.S1) 


The product of frame Frequency multiplied by the number cof Fields 
contained in one Frame, 


@y FOOTCANDLE (55 IRE 22.S1) 


A unit of Illuminance when the foot is taken as the unit of length. 
It is the Illuminance on a surface one square foot in area on which 
there is a uniformly distributed flux of one Lumen, or the Ilumin- 
ance at a surface all points of which are at a distance of one foot 
from a uniform source of one Candle. 


FOOTLAMBERT (55 IRE 22.81) 


A unit of Luminance equal to 1/ Candle per square foot, or to the 
uniform Luminance of a perfectly diffusing surface emitting or re- 
flecting light at the rate of one Lumen per square foot. 


Note: A Footcandle is a unit of incident light and a Footlambert is 
a unit of emitted or reflected light. For a perfectly reflect- 
ing and perfectly diffusing surface, the number of Footcandles 
is equal to the number of Footlamberts. 


FRAME (in Television) (55 IRE 23.S1) 


The total area, occupied by the picture, which is scanned while the 
Picture Signal is not blanked, 


FREE=RUNNING FREQUENCY (52 IRE 17.S1) 


ie The frequency at which a normally synchronized oscillator operates 
in the absence of a synchronizing signal. 


FRONT PORCH (55 IRE 23.81) 


That portion of a Composite Picture Signal which lies between the 
leading edge of the horizontal blanking Pulse and the leading edge 
of the corresponding sync Pulse. 


GAMMA (Picture or Camera Tubes) (57 IRE 7.582) 


The exponent of that power law which is used to approximate the curve 
of output magnitude vs input magnitude over the region of interest. 


Note: For quantitative evaluation, it is customary to plot the log of 
the output magnitude (ordinate) vs the log of the input mag- 
nitude (abscissa), as measured from a point corresponding to 
some reference black level, and select a straight line which 
approximates this plot over the region of interest and takes 

its slope. If the plot departs seriously from linearity it 
cannot be adequately described by a single value of Gamma. Even 
when the plot is reasonably linear, the procedure for determining 
the approximation should be described. 
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GAMMA (Television) (55 IRE 22.81) 


In television, the exponent of that power law which is used to ap- 
proximate the curve of output magnitude vs input magnitude over the 
region of interest. 


Note: For quantitative evaluation it is customary to plot the log 

of the output magnitude (ordinate) vs the log of the input 
magnitude (abscissa), as measured from a point corresponding 

to some reference black level, and select a straignt line which 
approximates this plot over the region of interest and take its 
slope. If the plot departs seriously from linearity it cannot 
be adequately described by a single value of Gamma. Even when 
the plot is reasonably linear the procedure for determining the 
approximation should be prescribed. 


GAMMA CORRECTION (55 IRE 22.S1) 


The introduction of a nonlinear outputeinput characteristic for the 
purpose of changing the effective value of Gamma. 


GEOMETRIC DISTORTION 


Any aberration which causes the reproduced picture to be geometrically 
dissimilar to the perspective plane projection of the original scene. 


GHOST 


A shadowy or weak image in the received picture, offset to either the 
left or right of the primary image, the result of transmission conditions 
which create secondary signals that are received earlier or later than 
the main or primary signal. A ghost displaced to the left of the primary 
image is designated as "leading", and one displaced to the right is 
designated as "following" (lagging). When the tonal variations of the 
ghost are the same as the primary image, it is designated as "positive", 
and when it is the reverse, it is designated as "negative". 


GLITCHES 
A form of low-frequency interference appearing as a narrow horizontal bar 
moving vertically through the picture. This is also observed on an os- 


cilloscope at field or frame rate as an extranecus voltage pip moving 
along the signal at approximately reference-black level. 


HIGHLIGHTS 


The maximum brightness of the picture, which occurs in regions of highest 
illumination. 


HORIZONTAL BLANKING 
The blanking signal at the end of each scanning line. 
HORIZONTAL (HUM) BARS 


Relatively broad horizontal bars, alternately black and white, which 
extend over the entire picture. They may be stationary or may move up 

or down. Sometimes referred to as a "venetian-blind" effect, it is caused 
by approximate 60=-cycle interfering frequency or one of its harmonic fre- 
quencies. 


HORIZONTAL RETRACE 


The return of the electron beam from the right to the left side of 
the raster after the scanning of one line. 


HUM (52 IRE 17.S1) (58 IRE 3.81) 


Electrical disturbance at the power supply frequency or harmonics 
thereof. 


HUM MODULATION (52 IRB 17.S1) 
Modulation of a radio frequency or detected signal by hum. 
IMAGE DISSECTOR TUBE (DISSECTOR TUBE) (57 IRE 7.S2) 


A Camera Tube in which an electron image produced by a photo-emitting 
surface is focused in the plane of a defining aperture and is scanned 
past that aperture. 


IMAGE ICONOSCOPE (57 IRE 7.S2) 


A Camera Tube in which an electron image is produced by a photo-emitting 
surface and focused on one side of a separate storage Target which is 
scanned on the same side by an electron beam, usually of high-velocity 
electrons 


IMAGE ORTHICON (57 IRE 7.S2) 


A Camera Tube in which an electron image is produced by a photo-emitting 
surface and focused on one side of a separate storage Target which is 
scanned on its opposite side of an electron beam, usually of low-velocity 
electrons. 


IMAGE TUBE (Image Converter Tube) (57 IRE 7.S2) 


An Electron Tube which reproduces on its fluorescent screen an image of 
an irradiation pattern incident on its photo-sensitive surface. 
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INDOOR (used as a prefix) é 


The prefix indoor means not suitable for exposure to the weather. 


INTERFERENCE (General, 52 IRE 17.51) 


In a signal transmission system either extraneous power which tends 
to interfere with the reception of the desired signals, or the dis- 
turbance of signals. 


INTERLACED SCANNING (55 IRE 23.81) 


A scanning process in which the distance from center to center of 
successively scanned lines is two or more times the nominal line 
width, and in which the adjacent lines belong to different Fields. 


ION 
A charged atom, usually an atom of residual gas in an electron tube. 

ION SPOT 
A spot on the fluorescent surface of a cathode-ray tube which is 
somewhat darker than the surrounding area because of bombardment 
by negative ions which reduce the sensitivity. 

ION TRAP g 
An arrangement of magnetic fields and apertures which will allow an 
electron beam to pass through but will obstruct the passage of ions. 

IRE ROLL=OFF 


The IRE standard oscilloscope frequency=response characteristic for 
measurement of level. This characteristic is such that at 2 mc the 
response is approximately 3.5 db below that in the flat (low-frequency) 
portion of the spectrum and cuts off slowly. 


JPPIER-* (Si IRE 12 61) 


Small rapid variations in a waveform due to mechanical disturbances 
or to changes in the supply voltages, in the characteristic of 
components, etc. 


LAG (Camera Tubes) (57 IRE 7.S2) 


A persistence of the electrical-charge image for a small number of 
frames. 
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LAMBERT (55 IRE 22.S1) 


A unit of Luminance equal to 1/ Candle per square centimeter, and, 
therefore, equal to the uniform Luminance of a perfectly diffusing 
surface emitting or reflecting light at the rate of one Lumen per 
square centimetere 


LUMEN (55 IRE 22.81) 


The unit of luminous flux. It is equal to the flux through a unit 
solid angle (steradian) from a uniform point source of one Candle, 

or to the flux on a unit surface all points of which at unit distance 
from a uniform point source of one Candle. 


MICROPHONICS (58 IRE 3.51) 


Audio-Frequency Noise caused by mechanical vibration of elements in 
a system or component. 


MOIRE 


A wavy or satiny effect producted by convergence of lines. Usually 
appears as a curving of the lines in the horizontal wedges of the test 
pattern and is most pronounced near the center where the lines forming 
the wedges converge. A moire pattern is a natural optical effect when 
converging lines in the picture are nearly parallel to the scanning 
lines. To a degree this effect is sometimes due to the characteristics 
of color picture tubes and of image-orthicon pickup tubes (in the latter 
termed "mesh beat"), 


MOISTURE-RE PELLENT 


Moisture-repellent means so constructed or treated that moisture will 
not penetrate. 


MOISTURE-RESISTANT 


Moisture=-resistant means so constructed or treated that exposure to a 
moist atmosphere will not readily cause malfunction. 


MONOCHROME (55 IRE 22.S1) 
Having only one Chromaticity, usually achromatic. 

MONOCHROME (Signal. 1) (55 Ire 22.81) 
In monochrome television, a signal wave for controlling the Luminance 
values in the picture. 2) In color television, that part of the signal 


wave which has major control of the Luminance values of the picture, 
whether displayed in Color or in Monochrome. 
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MONOSCOPE (52 IRE 17.S1; 57 IRE 7.582) 


A signal-generating Electron-Beam Tube in which a picture signal is 
produced by scanning an Electrode which has a predetermined pattern 
of Secondary-Emission response over its surface, 


NEGATIVE IMAGE 
Refers to a picture signal having a polarity which is opposite to normal 


polarity and which results in a picture in which the white areas appear 
as black and vice versa. 


ORTHICON (57 IRE 7.S2) 


A Camera Tube in which a beam of low-velocity electrons scans a 
photo-emissive mosaic capable of storing an electrical-charge pattern. 


OUTDOOR (used as a prefix) 
The prefix outdoor means designed for outdoor service. 
PAIRING 
A partial or complete failure of interlace in which the scanning lines 


of alternate fields do not fall exactly between one another but tend 
to fall (in pairs) one on top of the other. 


PHOTOCATHODE (57 IRE 7.S2) 
An Electrode used for obtaining Photoelectric Emission. 
PICTURE TUBE (Kinescope) (50 IRE 7.81) 


A cathode-ray tube used to produce an image by variation of the beam 
intensity as the beam scans a raster. 


POLARITY OF PICTURE SIGNAL (55 IRE 23.S1) 


The sense of the potential of a portion of the signal representing a 
dark area of a scene relative to the potential of a portion of the 
signal representing a light area. Polarity is stated as "black 
negative" or "black positive". 


PREAMPLIFIER. 1) 


An Amplifier, the primary function of which is to raise the output 
of a low-level source to an intermediate level so that the signal 
may be further processed without appreciable degradation in the 
signal-to-noise ratio of the system. 
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PROOF (used as a suffix) 
Apparatus is designated as splashproof, dustproof, etc., when so con- 


structed, protected, or treated that its successful operation is not 
interfered with when subjected to the specified material or condition. 


PULSE RISE TIME (51 IRE 20.81) 
The interval between the instants at which the instantaneous amplitude 


first reaches specified lower and upper limits, namely, 10 per cent 
and 90 per cent of the peak-pulse amplitude unless otherwise stated. 


RAINTIGHT 


Raintight means so constructed or protected that exposure to a beating 
rain will not result in the entrance of water. 


RANDOM INTERLACE 


In random interlace there is no fixed relationship between adjacent 
lines and successive fields. 


RASTER (57 IRE 7.S2) 


A predetermined pattern of scanning lines which provides substantially 
uniform coverage of an area. . 


RASTER BURN (Camera Tubes) (57 IRE 7.S2) 
A change in the characteristics of that area of the Target which has 


been scanned, resulting in a spurious signal corresponding to that 
area when a larger or tilted Raster is scanned. 


REFERENCE BLACK LEVEL (55 IRE 23.S1) 


The Picture Signal Level corresponding to a specified maximum limit 
for Black Peaks. 


REFERENCE WHITE LEVEL (55 IRE 23.S1) 


The Picture Signal Level corresponding to a specified maximum limit 
for White Peaks. 


RESISTANT (used as a suffix) 
Apparatus is designated as moisture-resistant, fume-resistant, etc., 


when so constructed, protected, or treated that it will not be injured 
readily when subjected to the specified material or condition. 


RESOLUTION (Horizontal) 


The amount of resolvable detail in the horizontal direction in a picture. 
It is usually expressed as the number of distinct vertical lines, alter- 
nately black and white, which can be seen in a distance equal to picture 


height. 


This information usually is derived by observation of the vertical wedge 
of a test pattern. A picture which is sharp and clear and shows small 
details has good, or high, resolution. If the picture is soft and 
blurred and small details are indistinct, it has poor, or low resolution. 
Horizontal resolution depends upon the high-frequency amplitude and phase 
response of the pickup equipment, the transmission medium and the 

picture monitor as well as the size of the scanning spots. 


RESOLUTION (Vertical) 


The amount of resolvable detail in the vertical direction in a picture. 
It is usually expressed as the number of distinct horizontal lines, 
alternately black and white, which can be seen in a test pattern. 


Vertical resolution is fundamentally limited by the number of horizontal 
scanning lines per frame. Beyond this, vertical resolution depends on 
the size and shape of the scanning spots of the pickup equipment and 
picture monitor and does not depend upon the high-frequency response 

or bandwidth of the transmission medium or picture monitor. 


RETAINED IMAGE (Image Burn) (57 IRE 7.82) 


A change produced in or on the Target which remains for a large number 
of frames after the removal of a previously stationary light image and 
which yields a spurious electrical signal corresponding to that light 
image e 


RINGING (in Receivers) (52 IRE 17.S1) 


An oscillatory transient occurring in the output of a system as a result 
of a sudden change in input. 


RISE TIME 
(See Pulse Rise Time) 

SENSITIVITY (of a Camera Tube) (50 IRE 7.S1) 
The signal current developed per unit incident radiation density, 
(i.e., per watt per unit area). Unless otherwise specified, the 
radiation is understood to be that of unfiltered incandescent 


source of 2870°K, and its density, which is generally measured in 
watts per unit area, may then be expressed in foot-candles. 
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SHADING 


A large area brightness gradient in the reproduced picture, not present 
in the original scene. 


SIGNAL=to-NOISE RATIO (8 IRE 2, 11, 15.S1) 

The ratio of the value of the signal to that of the noise. 

Note 1: This ratio is usually in terms of peak values in the case of 
impulse noise and in terms of the root-mean-square values in 
the case of random noise. 

Note 2: Where there is a possibility of ambiguity, suitable definitions 
of the signal and noise should be associated with the term; as, 
for example: peak-signal to peak-enoise ratio; root-mean-square 
Signal to root-mean-square noise ratio; peak-to-peak signal to 
peak-to-peak noise ratio, etc. 


Note 3: This ratio is often expressed in decibels, 


Note : This ratio may be a function of the bandwidth of the trans- 
mission system. 


SIGNAL-to-NOISE RATIO (Camera Tubes) (57 IRE 7.52) 


The ratio of peak-to-peak Signal Output Current to rms noise in the 
output current. 


SLEET PROOF 


Sleetproof means so constructed or protected that the accumulation of 
sleet will not interfere with successful operation. 


SPLASH PROOF 


Splashproof means so constructed and protected that external splashing 
will not interfere with successful operation. 


SPLASHRES ISTANT 


Splahsresistant means so constructed or protected that exposure to 
external splashing will not readily cause malfunction. 


S PLASHTIGHT 


Splashtight means so constructed or protected that exposure to external 
splashing will not result in the entrance of moisture. 
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SQUARE-WAVE RESPONSE (Camera Tubes) (57 IRE 7.S2) 


The ratio of 1) the peak-to-peak signal amplitude given by a test pattern 
consisting of alternate black and white bars of equal widths to 2) the 
difference in signal between large-area blacks and large-area whites 
having the same illuminations as the black and white bars in the test 
pattern. 


Note: Horizontal Square-Wave Response is measured if the bars run 
perpendicular to the direction of horizontal scan, Vertical 
Square-Wave Response is measured if the bars run parallel to 
the direction of horizontal scan. 


STREAKING 


A term used to describe a picture condition in which objects appear 

to be extended horizontally beyond their normal boundaries, This will 

be more apparent at vertical edges of objects when there is a large 
transition from black to white or white to black, The change in luminance 
is carried beyond the transition and may be either negative or positive. 
For example, if the tonal degradation is an opposite shade to the original 
figure (white following black), the streaking is called negative; however, 
if the shade is the same as the original figure (white following white), 
the streaking is called positive. Streaking is usually expressed as short, 
medium, or long streaking. Long streaking may extend to the right edge 

of the picture and, in extreme cases of low-frequency distortion, can 
extend over a whole line interval. 


SUBMERSTBLE 
(Immersible)* *Deprecated. - Submersible means so constructed as to 
be successfully operable when submerged in water under specified conditions 
of pressure and time, 


SYNC COMPRESSION 


The reduction in the amplitude of the syne signal, with respect to 
the picture signal, occurring between two points of a circuit. 


SYNCHRONIZING (in Television) (55 IRE 23.S1) 

Maintaining two or more scanning processes in phase. 
SYNC LEVEL (55 IRE 23.S1) 

The level of the peaks of the Sync Signal. 
SYNC SIGNAL (Synchronizing Signal) (55 IRE 23.S1) 

The signal employed for the synchronizing of scanning. 


Note: In television, this signal is composed of Pulses at rates related 
to the line and field frequencies. 


(continued on sheet 17) 
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MODEL S1140A-VSP02 


LOCKED INTERLACE ‘CAMERA 


Ls INTRODUCTION 


This camera is a modified version of the Model S1140A, described in 
Instruction Manual 68P81048A90. The camera uses an additional printed circuit 
board, shown on Detail 2-VSP551181, which provides a "locked sync'' option to the 
S1140A Camera. The board circuitry is completely integrated with the exception 
of two resistors and 2 capacitors. Plug-in wire connectors provide easy removal 
and/or replacement of the board. Following is a description of locked and random 
interlace systems. 


C. DESCRIPTION 
a. Locked Interlace 

In the closed circuit television industry, "locked interlace", "positive inter- 
gaee 2:1 interlace", and "industrial sync" are Synonymous terms. Although the 


terms are used interchangeably (depending on the manufacturer or person describ- 
ing the equipment), the synchronizing waveforms that fit these descriptions are not 
Paenmtical. The only thing in common is a fixed relationship between the horizontal 
and vertical synchronizing rates which is a ratio of 262.5 horizontal lines to 1 
vertical line. This fixed relationship is intended to assure that the two fields 
which comprise one TV frame are accurately and consistently interlaced. 


Db. Random Interlace 


This system differs from locked interlace only in that a fixed relationship 
between horizontal and vertical synchronizing rates does not exist. This relation- 
ship is allowed to vary slightly and therefore, accurate interlace is not achieved. 
In high quality CCTV equipment, the effect of moving from locked interlace to 
random interlace is a slight decrease in vertical resolution, in the order of 15%: 
The horizontal resolution is not effected, therefore, total system resolution is 
only slightly effected. Random interlace has, for all practical purposes, a dis- 
advantage over other synchronizing systems only when an alpha-numeric data is 
being televised. Even in this specific application the slight degradation in per- 
formance is hardly noticeable unless narrow horizontal lines must be displayed. 


a TORO sOPrERATION 
Refer to Diagrams 3-VSP551181 and 4-VSP551181. 


The horizontal synchronizing rate is developed from a 31.5 KHz crystal- 
controlled multivibrator (Q40 and Q41) in the camera. This multivibrator feeds 
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two other circuits. First the 31.5 KHz signal goes to a ''divide-by-two'' multi- 
vibrator (Q46 and Q47). This circuit provides the horizontal synchronizing rate 
(15,750 Hz). The second output serves to drive the ''locked sync! board. This 
board then provides the vertical synchronizing rate output (60 Hz). Thus, both 
the vertical and horizontal synchronizing rates are obtained from one source 
and exist in a fixed relationship to each other. 


The locked-sync circuit basically consists of six amplifiers and twelve 
JK flip flops. These circuits are combined so that the circuit essentially con- 
sists of four counter stages. These counters are, a ''divide-by-seven' (MOD 7), 
two ''divide-by-five'' (MOD 5), anda "divide-by-three'' (MOD 3). This division 
process, (7x5 x5 x 3 = 525) establishes a fixed relationship between the 31.5 
KHz and the 60 Hz. 


4, SERVICING 


Two things must be considered when servicing the locked-sync board. 
First, integrated circuits are simpler to troubleshoot them discrete circuits, 
and second, it is rare when an integrated circuit is defective. 


Servicing techniques for integrated circuits are similar to the discrete 
Ciacuits. In discrete circuits the attempt is to first locate the defective circuit, 
then the defective component. In integrated circuitry, just locate the defective 
Caigeeuit; 


When servicing the locked-sync board, make sure the 31.5 KHz signal is 
present at the input to the 15K-ohm resistor. Then check with a high-quality 
Geciloscope for the presence of a 60 Hz output. If present, the board is function- 
mip correctly. 


To determine if an inverter amplifier is functioning properly, use an 
oscilloscope to check for presence of input signal. If present, there should be 
an Output signal. If no output signal is present, check the Vcc and ground. If 
correct readings are measured, (V..; and ground) then the inverter amplifier is 
probably defective. 


The operation of the JK flip flops in the counter stages is simple to de- 
termine, fo obtain an output from the flip flop, five inputs are required. These 
imputs arc: Vcc, ground, and pulse inputs on the S, T, and C terminals. Refer 
FeoeWiagtam-o-VoP551181. If readings are correct, there should be an output on 
the 1 and 0 terminals. If no outputs exist, then the circuit is probably defective. 


NOTE 


Great care must be taken when replacing an integrated 
circuit. Use a low wattage soldering iron (37 watt). 
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CLOSED CIRCUIT TELEVISION... 
SYSTEM PLANNERS 
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TELEVISION EQUIPMENT 


GENERAL 


Up to 500 feet - use RG59B/U Coaxial Cable (Model SKN6111A) only when cable will be installed alone in me- 
tal conduit, or when it will be installed in an area with a very low electro-magnetic field strength from inter- 
ference sources such as broadcast radio and television transmitters, and power lines. Uses male UHF con- 
nectors in Kit SLN6154A which consists of two connectors, 


Up to 3000 feet - use Motorola SKN6112A Double-Shielded Polyfoam Coaxial Cable. The Motorola camera 
and monitor provide at least 800 lines of system horizontal resolution with cable lengths of up to 1000 feet; 
650 lines of system horizontal resolution with cable lengths of up to 1500 feet; 500 lines of system horizon- 


tal resolution with 3000 feet of cable, without adding a line amplifier and/or equalizer unit to the system. 


Coaxial and control cables can be supplied in continuous lengths up to 2000 ft, (1000 ft. for RG59B/U Coaxial 
Cable). For greater lengths, use a Motorola Model SLN6139A Weatherproof Cable Termination Unit to make 
a splice with the additional cable length. These systems are for coaxial and control cable lengths up to 3000 
feet. For greater lengths, contact CCTV Marketing Department. 


The Motorola 14-inch monitor is used in all systems because the operator is normally near the monitor, and 
this size is the optimum for close viewing. However, in those cases where the operator will be more than 
approximately 8-feet from the monitor, it may be desirable to use the Motorola Model S1127A 27-inch Video 
Monitor, 


SIMPLIFIED CONDUIT SIZE CALCULATION GUIDE 


torola CCTV coaxial and control cables. The conduit size derived from these charts will be adequate to per- 


) The following tables have been prepared to help determine conduit requirements for any combination of Mo- 
mit easy cable pulling and will comply with National Electrical Code requirements, 


TABLE 1 - National Electrical Code, Percent of allowable conduit fill, 


CONDUIT SIZE ACTUAL INSIDE DIAMETER TOTAL CONDUIT AREA USEABLE CONDUIT AREA 
(Inches) (Inches) (Square Inches) (Square Inches) 


TABLE 2 - Coaxial and Control Cables used in CCTV systems and respective cable diameters and cross-sec- 
tional areas. 


CABLE DIAMETER CABLE AREA 
CABLE DESCRIPTION (Inches) (Square Inches) 


RG59B/U Coaxial 
Double-Shielded Polyfoam 
Coaxial 


SKN6111A 
SKN6112A 


SKN6113A 
SKN6114A 
SKN6115A 


9 Conductor Control 
16 Conductor Control 
23 Conductor Control 


) Procedure: Step 1 - Determine cable(s) to be pulled in conduit. 

Step 2 - Refer to Table 2 to determine the Cable Area. If more than one of a given cable type 
is used, multiply the Cable Area by the quantity of that cable. 

Step 3 - Add the Cable Areas for all cables. 

Step 4 - Refer to Table 1 to determine conduit size by locating the Useable Conduit Area which 
equals or just exceeds the total found in Step 3 (above). 


NOTE! Contact factory B & Q for systems using VSP1000, Camera system. 
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TELEVISION EQUIPMENT 


SYSTEM I - FIXED RANDOM INTERLACE & LOCKED SYNC CAMERA - LOCAL 
CAMERA CONTROLS 


PURPOSE: This system is used in those applications where the camera is easily 
accessible for occasional touch-up adjustments. All primary camera controls are 
on the rear of the camera, 


(©) CONNECTOR © CONNECTOR 


: re ©) COAXIAL CABLE 23.0 7 ® 
CAMERA @ 


MONITOR 


LOCAL CONTROL UNIT 


fh LOCAL 117 VAC 


©) LENS 


— LOCAL 117 VAC 


ORDERING INFORMATION 


Model No, Equipment Description 


$1120C 

or 
S1120C-VSP50 
generator 


1, 
SCN6109A Local Control Unit 


Indoor Random Interlace Camera 


Indoor Locked Sync Camera with self-contained sync 


Lens, (?)-Inch (fixed) 

4 $1101C 14"' Cabinet Monitor 

or 
$1102C 14"' Rack-Mount Monitor 
5. SKN6112A Double-Shielded Polyfoam Coaxial Cable (specify 

ia ame eee ee 
eis SESE Oe aa Male UHF Connectors (consists of two connectors 
VSP-020-95 Indoor Camera Mount (optional; standard 1/4-20 
ae 


(Continued on following page) 
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TELEVISION EQUIPMENT 


GENERAL 


Up to 500 feet - use RG59B/U Coaxial Cable (Model SKN6111A) only when cable will be installed alone in me- 
tal conduit, or when it will be installed in an area witha very low electro-magnetic field strength from inter- 
ference sources such as broadcast radio and television transmitters, and power lines. Uses male UHF con- 
nectors in Kit SLN6154A which consists of two connectors, 


Up to 3000 feet - use Motorola SKN6112A Double-Shielded Polyfoam Coaxial Cable. The Motorola camera 
and monitor provide at least 800 lines of system horizontal resolution with cable lengths of up to 1000 feet; 
650 lines of system horizontal resolution with cable lengths of up to 1500 feet; 500 lines of system horizon- 


tal resolution with 3000 feet of cable, without adding a line amplifier and/or equalizer unit to the system, 


Coaxial and control cables can be supplied in continuous lengths up to 2000 ft. (1000 ft. for RG59B/U Coaxial 
Cable). For greater lengths, use a Motorola Model SLN6139A Weatherproof Cable Termination Unit to make 
a splice with the additional cable length. These systems are for coaxial and control cable lengths up to 3000 
feet. For greater lengths, contact CCTV Marketing Department. 


The Motorola 14-inch monitor is used in all systems because the operator is normally near the monitor, and 
this size is the optimum for close viewing. However, in those cases where the operator will be more than 
approximately 8-feet from the monitor, it may be desirable to use the Motorola Model S$1127A 27-inch Video 
Monitor. 


SIMPLIFIED CONDUIT SIZE CALCULATION GUIDE 
REE MA ENUM TION GUIDE 


a 


The following tables have been prepared to help determine conduit requirements for any combination of Mo- 
) torola CCTV coaxial and control cables. The conduit size derived from these charts will be adequate to per- 
mit easy cable pulling and will comply with National Electrical Code requirements, 


TABLE 1 - National Electrical Code, Percent of allowable conduit fill, 


CONDUIT SIZE ACTUAL INSIDE DIAMETER TOTAL CONDUIT AREA USEABLE CONDUIT AREA 
(Inches) (Inches) (Square Inches) (Square Inches) 


TABLE 2 - Coaxial and Control Cables used in CCTV systems and respective cable diameters and cross-sec- 


tional areas, 
CABLE DIAMETER CABLE AREA 

CABLE DESCRIPTION (Inches) (Square Inches) 

RG59B/U Coaxial 055 

Double-Shielded Polyfoam 


Coaxial 


SKN6111A 
SKN6112A 


SKN6113A 
SKN6114A 
SKN6115A 


9 Conductor Control 
16 Conductor Control 
23 Conductor Control 


Procedure: Step 1 - Determine cable(s) to be pulled in conduit. 
Step 2 - Refer to Table 2 to determine the Cable Area. If more than one of a given cable type 
is used, multiply the Cable Area by the quantity of that cable. 
Step 3 - Add the Cable Areas for all cables, 
Step 4 - Refer to Table 1 to determine conduit size by locating the Useable Conduit Area which 
equals or just exceeds the total found in Step 3 (above), 


NOTE! Contact factory B & Q for systems using VSP1000, Camera system, 
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MOTOROLA im 


SYSTEM I - FIXED RANDOM INTERLACE & LOCKED SYNG CAMERA - LOCAL 
CAMERA CONTROLS 


PURPOSE: This system is used in those applications where the camera is easily 
accessible for occasional touch-up adjustments, All primary camera controls are 


on the rear of the camera, 


©) CONNECTOR © CONNECTOR 


they () COAXIAL CABLE <- 11 @ 
CAMERA 2 MONITOR 
ya s LOCAL CONTROL UNIT 
LENS LOCAL 117 VAC 
‘©) u LOCAL 


ORDERING INFORMATION 


$1120C Indoor Random Interlace Camera 
or 


S1120C-VSP50 


1 
SGNGIO9A 
SLNO147A Lens, (?)-Inch (fixed) 


4, $1101C 14'' Cabinet Monitor 
or 
$1102C 14'"' Rack-Mount Monitor 


penerator 
Local Control Unit 


(Continued on following. page) 


Model No. Equipment Description 
ssannnEEEIRRn mmm == ee 


Indoor Locked Sync Camera with self-contained sync 


Ss SKN6112A Double-Shielded Polyfoam Coaxial Cable (specify 
eer, | OD [iecgeitr canis ia ree mood aie ico 
| _ 6 ~~ «| ~SLN6155A sd Male UHF Connectors (consists of two connectors 
VSP-020-95 Indoor Camera Mount (optional; standard 1/4-20 
ca 


Issue 3. Date 5-28-65 


Issue 2 Date 2-22-65 


TELEVISION EQUIPMENT 


W7VAC 
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TELEVISION EQUIPMENT 


SYSTEM II - FIXED RANDOM INTERLACE & LOCKED SYNC CAMERA-REMOTE 
CAMERA CONTROLS 


PURPOSE: This system provides remote control of primary camera controls, and is 
recommended when the camera is not easily accessible, is in a protective enclosure, 
or when manual light controls may improve an unusual scene, A.C. power for the 
camera is provided via the control cable. . 


JUNCTION UNIT 


(0) 


© conTROL CABLE MONITOR 


x 


CAMERA 


@ COAXIAL CABLE 


CONTROL UNIT 


LOCAL 117 VAC 


eee MOUNT CONNECTOR @ CONNECTOR 


ORDERING INFORMATION 


Equipment Description 


$1120C 
or 
$1120C-VSP50 


Indoor Random Interlace Camera 


Indoor Locked Sync Camera with self-contained sync 
generator 


or 
$1121¢C 


Dust-Tight and Explosionproof Random Interlace 
Camera 


or 
$1122C All-Weather Random Interlace Camera 


INDICA Rinictiod Vall. Ceaser ree | 
SLN614?A Lens, (?)-Inch (fixed) 


$1101C 14'' Cabinet Monitor 
or 
$1102C 


SCN6122A Camera Control Unit 


aa 
pe SOS ES pa 
in feet 
length of cable in feet 
P 8. | SLING 155A 
[_9.__| _VSP-020-95 


14'' Rack-Mount Monitor 
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TELEVISION EQUIPMENT 


SYSTEM PLANNERS [ier wo 


SYSTEM II - FIXED LOCKED SYNC CAMERA - REMOTE CAMERA CONTROLS 


GENERAL: The locked sync generator can be separated up to 1000 feet from 
the camera, 


® MONITOR 


JUNCTION UNIT ® COAXIAL CABLE 


LOCKED SYNC 
GENERATOR V17V AC 


©) CONTROL CABLE 


ORDERING INFORMATION 


Model No, 


$1122C-VSP50 


Equipment Description 


All-Weather Locked Sync Camera with separate 
locked sync generator (includes camera controls). 


l, 


or 


Dust-Tight and Explosionproof Locked Sync Camera 


$1121C-VSP50 
with separate locked sync generator (includes cam- 
era controls), 


SLN614?7A Lens, (?) - Inch (fixed) 


4, S1101C 14'' Cabinet Monitor 
or 
$1102C 


SKN6111A 


14"' Rack-Mount Monitor 


RG59B/U Coaxial Cable (two cables required - spe- 
cify length of cable). 


and 
SKN6112A 


SKN6113A 


Double-Shielded Polyfoam Coaxial Cable 
(one cable required - specify length of cable). 


9-Conductor Control Cable (specify length of cable) 


Ax 
Mm 


(I™ 
77 
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CIRCUIT TELEVISION EQUIPMENT 


SYSTEM IV - FIXED EIA SYNC CAMERA - REMOTE CAMERA CONTROLS 


GENERAL: The EIA sync generator and video processing unit can be 
separated up to a maximum of 1000 feet from the camera, 


O) MONITOR 


JUNCTION UNIT t 
© COAXIAL CABLE 


EIA SYNC 
GENERATOR 


LOCAL 117V AC 


@) CONTROL CABLE 


VIDEO 
PROCESSING 


as 
ce) | N 


ORDERING INFORMATION 


Model No. eae ee TE oy ONS Description 


$1120C-VSP100 Indoor EIA Sync Camera with separate video 


processing unit (includes camera controls), 


or 
$1122C-VSP100 


All-Weather EIA Sync Camera with separate 
video processing unit (includes camera controls), 


or 
$1121C-VSP100 


Dust-Tight and Explosionproof ELA Sync Camera 
with separate video processing unit (includes 
camera controls), 


aS 2 SLN6147A Lens, (?)-Inch (fixed) 


S1101C 14'' Cabinet Monitor 
or 


$1102C 14"' Rack-Mount Monitor 


VSP-603 EIA Sync Generator, rack-mount 


SKN6111A RG59B/U Coaxial Cable (two cables required- 
specify length of cable) 


and 
SKN6112A 


Double-Shielded Polyfoam Coaxial Cable (one 
cable required-specify length of cable) 


SKN6113A 9-Conductor Control Cable (specify length of 
cable) 


MOTOROLA Page 6 Issue 2 Date 5-28-65 


Replaces 


SYSTEM PLANNERS eee 
= 


TELEVISION EQUIPMENT 


SYSTEM V - AREA SURVEILLANCE CONTROL SYSTEM 


PURPOSE: This system enables remote control of: 
a) Camera functions 
b) Zoom lens 
c) Pan/Tilt movement and speed 
Electric power for the camera, pan/tilt unit and zoom lens is provided 
via the control cable. 


CONNECTOR ® 


@ coaxial CABLE MONITOR 
25" COAXIAL CABLE & CONN. el 


INCLUDED WITH ITEM 6 © 


@ | G) CAMERA 
25’ CONTROL CABLE ® CONTROL CABLE 


1 
INCLUDED WITH ITEM 6 CONTROL LOCAL 
CONSOLE 117Vvac 
u 
CABLE—— JUNCTION UNIT 


WITH ZOOM CABLE TERMINATION UNIT 
(LOCATED NEAR CAMERA) 


LENS 
@ 25’ CABLE INCLUDED WITH 
PAN/TILT UNIT} PAN/TILT UNIT C 


ORDERING INFORMATION 


Model No. Equipment Description 


$1120C 
or 
$1121C 
or 
$1122C All-Weather Random Interlace Camera 


33 VSP-020-2401 Zoom Lens, f/2.0, 0.7'' to 2.8" (add VSP-020-2402 
Range Extender to increase range to: 1,2'' to 5,0", 
at £/2.8) 

4, S1101¢C 

or 
$1102C 14'' Rack-Mount Monitor 

Be $1138A Area Surveillance Control Console (add SLN6137A 
Rack-Mount Adapter for rack-mounting) 

rO; 


ZOOM LENS 


Indoor Random [Interlace Camera 


l, 


Dust-Tight and Explosionproof Random Interlace Camera 


14'' Cabinet Monitor 


SLN6139A Weatherproof Cable Termination Unit 


1. VSP-020-42 Indoor Camera Pan and Tilt Unit 
or 
VSP-020-41 Dust-Tight and Explosionproof Camera Pan and Tilt 
Accessory Unit 
or 
VSP-020-40 All-Weather Camera Pan and Tilt Unit 
SKN6112A Double-Shielded Polyfoam Coaxial Cable (specify 
length of cable in feet. 
cant Faee SKN6115A 23 Conductor Control Cable (specify length of cable 
in feet) 


Male UHF Connectors (consists of two connectors) 


SLN6155A 
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TELEVISION EQUIPMENT 


SYSTEM VI - GATE WATCH CONTROL SYSTEMS 
A. Remote Operation of Personnel Gate 


@) COAXIAL CABLE CONNECTOR, @ Monitor 
a 


25’ CONTROL CABLE INCLUDED WITH ITEM 6 
Ko) JUNCTION UNIT @ controt CONTROL LOCAL 
CONNECTOR} CABLE CONSOLE WI7VAC 


SJ CAMERA 
CAMERA 
MOUNT 


LENS 


@ 


SPE AKER/ MICROPHONE 
SO FEET OF AUDIO CABLE INCLUDED 


< WITH ITEM 7 © CABLE TERMINATION UNIT 


(LOCATED NEAR CAMERA) 


ne eee a a eS eee ee ee ee ees, a | 117 VAC AT 100 MA MAXIMUM 
fi 5. aT surPLiED FROM CONTROL 
} LIGHT CONSOLE TO EACH RELAY COIL 
| LIGHTS | RELAY | | 
! 
Leer = 
ROTO GATE | 
| LOCAL A.C. POWER 
: al: | 
1 
| GATE 
| ; RELAY(s) | 
| ] 
| eee el nt | 
| GATE OPERATOR CONTROL UNIT | 
| THESE ITEMS NORMALLY SUPPLIED BY CUSTOMER re 


(Continued on following page) 


SYSTEM PLANNERS 


SYSTEM VI - GATE WATCH CONTROL SYSTEMS (continued 


CONNECTOR — 


@ 


INCOMING 
TRAFFIC 
SP EAKER/ 


TRAFFIC 
SPEAKER/ 


cals 


be 
OUTGOING | 


MICROPHONE 


| 
| 
| 
| 


MICROPHONE 


] 
ie 


MOTOROLA 


B. Remote Operation of Vehicle Gate 


® COAXIAL CABLE 


JUNCTION UNIT 


CAMERA 


| RELAY 
Cooa.e 


c- 


SLIDING 
GATE 


ame 


* 
| CLOSE \—— 
RELAY ,;——J 


too oa 


GATE OPERATOR 
CONTROL UNIT 


* LOCAL A.C. POWER. 


25' CONTROL CABLE INCLUDED WITH ITEM 6 


es / 
STOP _— 
| RELAY 
Saas 
pe 


CONNECTOR 


: Loc AL 


AMS 


CONTROL 
CABLE 


Recs. 
CONSOLE 


CABLE TERMINATION UNIT 
(LOCATED NEAR CAMERA) 


WI7 VAC AT 10OMA 

MAXIMUM SUPPLIED FROM 
CONTROL CONSOLE TO EACH 
RELAY COIL. 


80 FEET OF AUDIO CABLE INCLUDED WTH ITEM 7. 


ORDERING INFORMATION FOR SYSTEM A or B 


$1120C 


or 


$1121¢C 


or 


$1122C 


Equipment Description 
Indoor Random Interlace Camera 


Dust-Tight and Explosionproof Random Interlace 
Camera 


All-Weather Random Interlace Camera 


SLN6156A 


SLN6147?A 


Junction Unit 


Lens, (?)-Inch (fixed) 


$1101C 


or 


$1102C 


S1139A 


SLN6139A 


14'' Cabinet Monitor 


14"' Rack-Mount Monitor 


Gate Watch Control Console (add SLN6137A Rack- 
Mount Adapter for rack mounting). 


Weatherproof Cable Termination Unit. 


SLN6138A 


SKN6112A 


SKN6114A 


Weatherproof Speaker /Microphone (order two for 
vehicle gate), 


Double-Shielded Polyfoam Coaxial Cable 
(specify length of cable in feet) 


16 Conductor Control Cable (specify length of 
cable in feet) 


SLN6155A 


Male UHF Connectors (consists of two connectors) 


VSP-020-95 Indoor Camera Mount (indoor camera only) 
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TELEVISION EQUIPMENT 


MOTOROLA 


COMMUNICATION and ELECTRONICS, INC. 


PART VI-E-1 


CA2-VI-E 


REGt NT CALE 
|) TRAINING 
DEPARTMENT 


an 


CLOSED CIRCUIT TELEVISION... 


COURSE No. CA2 


PART VI— SECTION E 
INSTALLATION TECHNIQUES 


Aside from the electrical details of installation, 
many mechanical details must be taken under con- 
sideration. The following information is presented 
as an aid to simplify the original installation and, 
possibly more important, the routine maintenance 
to follow. 


The location of the camera is of prime importance. 
The area to be viewed, existing facilities, or cus- 
tomer desires may restrict the general use of cam- 
era placement. Care should be taken to avoid 
placing the camera near heating ducts, steam, or 
hot water pipe, or any place where temperature 
extremes may be encountered. For best results, 
the camera should be installed where vibration, 
shock, dust, and humidity are at a minimum. 
Though designed for industrial use, it should be 
remembered that the camera is a complex elec- 
tronic instrument and should be treated as such, 


For portable operation the camera may be mounted 
ona camera tripod. A tripod will provide easy 
adjustments when quick changes are desired. 


Fixed camera locations demand a sturdy, vibration 
free mount. This is of particular importance when 
employing a long focal length lens. A 1/32" jitter 
or bounce at the camera can result in more than 
1/2" bounce on the 14"' monitor presentation. 


The monitor may be placed in any convenient loca- 
tion, but care should be taken to avoid glare on the 
face of the picture tube from overhead lighting. 
For comfortable viewing of a 14"' monitor, a dis- 
tance of from 3-to-15 feet should be maintained 
between monitor and viewer. 


For service and maintenance convenience it is 
desirable to place all equipment at readily acces- 
sible locations. Ideal locations would allow on the 
site servicing of camera and monitor. 


The Motorola weatherproof camera housing has 
provisions for the use of locks to secure the housing 
cover. Use of locks will discourage tampering with 
camera by unqualified personnel. 


Interconnecting cable in an installation may be in- 
stalled in several ways. This cable, both video 
(coaxial) and control, when used in overhead dis- 
tribution is suspended between poles. The cable 
is not strong enough to support its own weight, soa 
steel cable, called a messenger, is used as a sup- 
port and the system cable is lashed to it. This 
lashing distributes the weight of the cable among 
many supporting points. Cable suspended by a 
messenger is less difficult to maintain than buried 
cable. 


If the cable must be buried, it should be surrounded 
by a layer of sand or encased in conduit. This helps 
to prevent accidental piercing of the cable jacket 
during and after burial. 


Armored cable is a necessity for buried cable in- 
stallations when conduit is not used. Vermin and 
insects will chew through a cable jacket of polyvinyl 
chloride or polyethylene. 


A foamed dielectric coaxial cable is recommended 
for underground installations where conduit is used. 
Conduit shields the cable from vermin and provides 
a mechanically strong casing. 


If at all possible buried cable should be one continu- 
ous length. When the cable must be spliced all con- 
necting fittings must be waterproofed. 


Minnesota Mining and Manufacturing Company makes 
a splicing kit which may be used for this purpose. It 
completely encases the connection in a plastic resin 
mold. The brand name is "'Scotchcast Splicing Kit". 
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A less expensive method of waterproofing is to use a 
special silicone tape and shrinkable plastic tubing. 
Type 602 Mox tape is wrapped around the splice and 
Thermofit tubing manufactured by Rayclad, Inc. is 
slipped over the wrapped connection. When heat is 
supplied, the tubing shrinks and gives a waterproof 
seal. 


At many installations a ground potential difference 
exists between the camera and the monitor. This is 


evidenced by the appearance of hum bars on the moni- 


tor presentation. ''Floating'' one end of the system 
will eliminate the hum bars. The use of an isolation 
transformer is suggested as a safety measure. 


PART VI-E-2 


At the time of installation, all pertinent information 
should be noted by the installing serviceman. Noting 
the color coding of the control cable for instance, 
will make original installation checks and future 
servicing much easier. 


Neatness and accuracy can not be over-emphasized. 
Appearance and ease of maintenance are dependent 
primarily on these two factors. 


Customer satisfaction being of paramount importance, 
a good looking installation, requiring a minimum of 
service ''down-time" should be the prime aim of the 
installation and maintenance technician. 


te y ‘ 
F 
' 
pat 
+ 
re " 
a a ee 
be, a 
; ; io ‘ 
t ba hi’ aj alee 
t 


7 a He 4 SF Fa = 
"9 iit a ® 
(2° ae ae 


ae 


=, : @ 


A 


MOTOROLA 


COMMUNICATION and ELECTRONICS, INC. 


TEC EN he AL 
TRAINING 
DEPARTMENT 


° 
nN 


CLOSED CIRCUIT TELEVISION... 


COURSE No. CA2 


PART Vi — SECTION F 
BASIC SYSTEM TROUBLESHOOTING 


An understanding of the THEORY OF OPERATION 
and MAINTENANCE AND ADJUSTMENTS of all units 
of a system is essential for efficient troubleshooting. 
Adjustment and repair of the individual system com- 
ponents should be undertaken only by a qualified 
serviceman. The following information is presented 
as an aid to localizing defective units. 


The first step in system troubleshooting is to deter- 
mine which of the major units is at fault. In the 
simplest system, this may be the camera and its 
associated controls, the monitor, or the video cable. 


In any case of malfunction all fuses, power sources 
and system intercabling and terminations should be 
checked. 


"Open" or "shorted" conditions of the video cable 
may be determined by the use of a dc resistance 
meter. 


The use of a calibrated time base oscilloscope at the 
output of a properly terminated camera will quickly 
show whether the camera is functioning correctly. 
Provided the output video wave form is normal and 
the video cable is known to be good, the malfunction 
is, by elimination, in the monitor. 


In the event the camera output wave form is not 


normal, the defective unit is, of course, the camera. 


The assumption is made that all control settings 
have been properly adjusted. 


It is important to note that in a camera which has 
been operating properly, a defect that may occur is 


2 seldom, if ever, corrected by the indescriminate 


adjusting of secondary controls. The primary con- 
trols (beam, target, electrical focus) may at times 
be adjusted to compensate for varying conditions, 

but the internal controls are optimized during factory 
testing and, sometimes, during installation to com- 
pensate for long cable runs, lighting, etc. Once 
properly set, these secondary controls normally do 
not require further adjustment. 


With systems employing one camera and two or more 
monitors, any faults appearing on one or more, but 
not all, monitors indicate a monitor or cable defect. 
If all monitors in the chain exhibit the defect, the 
malfunction originates in the camera or possibly in 
the interconnecting cable. 


Systems using two or more cameras and one or 
more monitors employ video switching equipment. 
Using the previously stated reasoning the defective _ 
unit may be located by a process of elimination. 


Accessory unit defects tend to isolate themselves. 
That is, the failure of a pan and tilt unit to pan or 
tilt, would not be a camera or monitor failure. 
Similarly, the failure of a zoom lens to focus must 
be a defect of the lens, its cabling or power supply. 


Original installation troubles are most commonly 
caused by incorrect wiring, improper terminations 
and misadjusted controls. Careful step by step 
check-out of the system as a whole will usually rem- 
edy this type of trouble. 


Once the trouble has been localized to a piece of 
equipment, the troubleshooting procedure for that 
piece of equipment should be followed. 
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PART VI. SECTION G 
TEST EQUIPMENT AND COMPONENTS STOCK 


Motorola's CCTV equipment can be serviced with a 
minimum of tést equipment and components. How- 
ever, the test equipment and components should be 
in accordance with the following lists and the pro- 
cedures outlined in the Motorola instruction manuals 
should be followed. 


The following list of test equipment is considered the 
minimum requirement for a well equipped service 
station: 


Motorola T1014B 
Motorola S1063A 


Oscilloscope 
Electronic Voltmeter 
Variable Transformer 
with Meter Motorola 25A82568G02 
In addition to the listed test equipment the service 
station should have a signal source, preferably a 
Motorola camera, to be used for monitor servicing, 
and a monitor to be used for camera servicing. 


Since the cost of a camera to be used as a signal 
source may be considered prohibitive, an alternate 
signal source can be provided by using a high quality 
conventional television receiver. The television re- 
ceiver can be modified by inserting a small unby- 
passed resistor (usually about 100 ohms) between the 
cathode of the video output stage and ground. This 
modification in a receiver in which the cathode of the 
picture tube is driven will provide about 2 volts peak- 


television receiver for this application, The con- 
necting cable to the monitor, since it is unterminated, 
should not be more than 10 feet long. 


An additional requirement for camera servicing is 

a well illuminated test pattern. The pattern supplied 
in the Motorola instruction manual is satisfactory 
for routine maintenance work but should not be used 
for exact measurements of camera performance. 


One piece of equipment not included in the above 

list is a dot or cross hatch generator. This piece 

of equipment, although desirable for the alignment 

of television equipment, is not required for ordinary 
servicing. Horizontal linearity of the Motorola cam- 
era is not adjustable and will be well within the 
specified tolerance if the pulse amplitudes and shapes 
are as specified. Vertical linearity of the Motorola 
camera is adjustable but can be set by observing 

the vertical deflection yoke voltage wave form and 
adjusting it to be linear using the oscilloscope. 

Once the camera is determined to be linear it can 
then be used with a test pattern to set the linearity 

of the monitor. Therefore, a dot or cross hatch 
generator is not required for routine servicing or 
maintenance of the television equipment but is 
required only for very exact alignment for special 
applications. 


The required stock of replacement parts for Motorola 
closed circuit television equipment depends on sev- 
eral factors. These factors include the application, 
the environmental conditions, the geographic loca- 
tion, etc. For many installations, permissable 
down-time will be the determining factor. 


No components in Motorola's line of CCTV equip- 
ment, with the exception of vacuum tubes, are ''weak 
links". All components are conservatively rated and 
designed for operation over an extensive environ- 
mental range. No components, other than Vacuum 
tubes, have a limited or predictable life expectancy. 


The point of this discussion is: 


There is no predictable advantage in stock- 
ing any of the components, with the excep- 
tion of vacuum tubes, for Motorola's line 
of CCTV equipment unless every component 
is stocked (except as affected by simple 
probability; ex., if 50% of the components 
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are stocked, the probability that a required 
replacement component will be available is 
50%). 


Vacuum tube life is known to be limited. This limita- 


tion is extended significantly when using Motorola's 
"Golden M" tubes in the extremely conservative cir- 
cuit designs used in Motorola's equipment. The 
failure rate of tubes in Motorola CCTV equipment is 
so low that a stock of one tube of each type should 
suffice for in excess of one year. This stock should 
suffice even if the equipment is in continuous opera- 
tion, and one tube of each type should be enough for 


one, two or three pieces of a given type of equipment. 


Monitor picture tube life expectancy is essentially 
the same as for other vacuum tubes. However, the 
size and weight of picture tubes may make stocking 
undesirable. 


Vidicon tubes for Motorola cameras also have a 
limited life expectancy. This life in many installa- 
tions has been in excess of two to three years. 
Vidicons are, however, subject to sunburning in out- 
door installation, and consequently their useful life 
can be reduced considerably. Vidicon sunburning 
will not occur in a properly installed and operated 
system. 


PART VI-G-2 


It is recommended that vidicon tubes should not be 
stocked unless there is a definite need to keep down- 
time at an absolute minimum. Vidicon tubes, com- 
pared to other CCTV components, are relatively 
expensive, have a shorter warranty period and may 
in some cases degrade while on the shelf. 


Motorola replacement parts are available through 
depots in the continental United States. With air 
shipment, these parts are available within two days 
to almost any location. In an emergency, many of 
the parts can be obtained from local parts distribu- 
tors although the use of genuine Motorola parts is 
recommended. (This recommendation definitely 
includes the use of Motorola vacuum tubes). 


Many models in the Motorola line are composed of 
modular sub-assemblies. These sub-assemblies 
are tested and pre-aligned. In those cases where a 
modular sub-assembly is found to be defective, it 
will be convenient to replace the entire assembly. 
Sub-assemblies are available through Motorola parts 
depots. 


IN SUMMATION - Although the decision concerning 

stocking of replacement parts depends on many fac- 
tors, it is suggested that in most cases only a small 
stock of vacuum tubes should be considered. 
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PART VI — SECTION H 
THE WOBBULATOR 
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FOR ALIGNING THE VIDICON BEAM FOR BEST RESOLUTION 


The best possible resolution of a CCTV system can be obtained quite 
readily by the use of a low-cost piece of test equipment called a 
"Wobbulator'' to adjust the Vidicon beam. This technique is fast and 
more accurate than ''by eye''. 


Proper Vidicon beam alignment is essential to obtain best resolution. 
This requires that the beam be not only centered on the target, but 
that it strikes the target perpendicularly. 


The use of the Wobbulator and a schematic with detailed parts list 
are covered below. 


Figure | 
Wobbulator Connected To Camera 


CAMERA BEAM ALIGNMENT PROCEDURE 


1. Assuming a properly adjusted Monitor is being used, mount the test 
pattern on a wall and set the Camera with the axis of the lens in 
line with the center of the test pattern and perpendicular to it. 
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2. Adjust the Horizontal Size and Vertical Size controls on the Camera 
for maximum scan (control is turned fully clockwise). 


3. Adjust the camera housing so that the test pattern falls in the center 
of the vidicon faceplate as viewed on the monitor. 


4. Check for proper distance from lens mounting plate to test pattern 


as prescribed in the following chart: 
TEST PATTERN TO LENS DISTANCE 


PATTERN GENS POCA LENG Lai 
WIDTH 
45.47 


90.8'"! 


ea 


9. Readjust the Horizontal and Vertical Size controls of the Camera for 
proper scan. The pattern arrowheads should be at the edges of the 


monitor scanned area. 


6. Attach the Wobbulator output lead to Camera grid #3 (pin 6) and the 
ground lead to the chassis, and turn on. There are no adjustments 


on the Wobbulator. 


7. Loosen the hold-down screws on the Beam Magnets so they can be 
rotated for adjustment. 


8. Adjust the Beam Magnets for super position of the center circles and 
equal rotation of the diagonals as shown in Figure 3 


Figure 3 
Correct Beam Adjustment (Equal Rotation 
of Diagonals Super Position of Center 


Cirete.) 


Figure 2 
Incorrect Beam Adjustment (Unequal Rotation 
of Diagonals and Center Circles not Super- 


imposed. ) 
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9. Fasten the Beam Magnets in position by tightening the holding screws. 
Be careful not to allow the magnets to slip out of position. 


10. Readjust horizontal and vertical centering as required, and if 
necessary, adjust picture tilt. 


11. If proper beam alignment cannot be obtained, it may be necessary to 
rotate the Vidicon and socket so the short pin on the Vidicon is 
moved from the 3 o'clock position, 180° to the 9 o'clock position. 
This should be necessary only on Vidicons having had many hours of 
use, and the beam path from the filament may have shifted beyond 
control of the Beam Magnets. 


SCHEMATIC DIAGRAM 
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Figure 4 
WOBBULATOR CIRCUIT 
A ''Divide-By-Two'' Bistable Oscillator with 90V P.P. 30 Hz Square Wave Output 
NOTE 


The four unmarked diodes in this circuit are 1N3029 A's. 


The switch and neon pilot light are not shown. Connect pilot and limiting 
resistor across transformer primary. 
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PARTS LIST FOR WOBBULATOR 
(For the Testing of CCTV Cameras) 


2] 
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Description Motorola Part No. 
100V Transformer 25C82468G01 
SR1156 Diode 48C82466H17 
1.5M91Z5 or 1N3812 Zener Diode 48P83042H29 
1N3029B Zener Diode 48P83624E80 


1N3029A Diode 


48 82533D03 


Resistors 

Value Power Tolerance 

(ohms) (watts) (per cent) 

220 172 10 6R6270 

470 17Z 10 6R6090 

1K 1 10 6R6327 

1.5K 1/2 10 6R6038 

Zeek 1/2 10 6R6069 

SMS 1/2 10 6R5659 

7K 1/2 10 6R6080 

10K 1/2 10 6R6320 

15K 1/2 10 6R6477 

18K 1/2 10 6R5591 

22K 172 10 6R6397 

39K 1/2 10 6R6487 

47K 172 10 6R6048 

100K 172 10 6R6031 

Capacitors 

Value Voltage 
(mfd) (volts) 
01 200 8K857473 
BS L400 8K877098 
hy 200 8K863028 
10 25 23D82783B27 
15 150 23D82601A17 
20 25 23D82601A03 
25 50 23K850516 
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Description 
Transistors 


M4627 
M4843 
M9463 


Miscellaneous 


SPST Toggle Switch 

Neon Pilot Lamp 

Pilot Light Assembly w/Clear Jewel 
Pilot Lamp Current Limiting Resistor 
Test Leads w/Alligator Clips 

Line Cord 

Rubber Grommets for Test Leads 
Rubber Grommet for Line Cord 

Rubber Feet 

6x5x4 Mini Box 


Figure 5 
Typical Parts Layout 


Motorola Part No. 


48R134627 
48R134843 
48R869463 


40A482097 
65K898920 
60A824821 
6R129226 


30K857576 


TOTAL USER COST: 


Motorola Parts 
Mini-Box 
TOTAL 


$48.58 
eT be 
$50.33 
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PART Vi— SECTION | 
INSTRUCTION MANUALS 


The instruction manuals in this section describe only ment presently being serviced by the maintenance 

a small part ef the Motorola line of Closed Circuit technician. 

Television equipment. A thorough understanding of 

these few manuals should, however, equip the main- Instruction manuals are shipped with all Motorola 
tenance technician with enough information to allow CCTV equipment. When a special or unique system 
him to service the majority of CCTV equipment. wiring diagram is required, it too is shipped with the 
Most of the other equipment used in CCTV systems equipment. 


is mechanical, optical or similar to electronic equip- 


NOTE: The following manuals are bound into this book: 


68P81048A90 — MODEL S1140A TRANSISTORIZED CAMERA 

68P81039A25 — MODEL S1219A TRANSISTORIZED MONITOR 

68P81054A70 — MODEL S1239A GATE WATCH CONTROL CONSOLE 
68P81054A65 — MODEL S1238A AREA SURVEILLANCE CONTROL CONSOLE 


An additional manual which may be used with this course is: 


68P81036A10 — MODEL S1120C TRANSISTORIZED CAMERA 
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PART VI — SECTION J 
PAN AND TILT MAINTENANCE PROCEDURES 


The procedure outlined below should be followed to 
correct backlash in both pan and tilt gear trains. 
The following instructions apply to either pan or 
tilt motor. 


Remove the housing cover and loosen the four mount- 
ing screws of the motor plate. Slide the entire motor 
assembly away from its drive gear. Retighten motor 
screws. The backlash in the pan or tilt mechanism 
is corrected by repositioning of the adjustable ball 
located on the end of the worm gear opposite the mo- 
tor side. This is accomplished by loosening the 6-32 
allenhead setscrew holding the ball idler screw. 
Loosen this ball idler screw and then retighten noting 
any sideward movement of the worm gear. This 
sideward motion would be parallel with the motor 
axis. 


If sideward movement is observed, loosen the 1/4-20 
nut on the bolt screwed into the threaded hole in boss 
of motor plate. This bolt is located in line with the 
worm gear axis and slightly off center. Rotate bolt. 
If motion of worm was in a direction toward the cen- 
ter of unit, rotate bolt clockwise as viewed from head 
end. Tighten ball idler and ball idler setscrew. With 
a combination of tightening and loosening these two 
adjustments, motor can be aligned with ball idler so 
as to eliminate thrust movement of gears, the major 
cause of gear wear. 


After above adjustments are complete, loosen the 
four motor mounting plate screws slightly. Witha 


small hammer and flat-end punch, gently tap motor 
plate back into position until gear mesh is achieved. 


If unit has been in operation using only a small por- 
tion of the maximum possible rotation, wear on this 
section of the bronze drive gears may have occurred. 
If so, re-mesh gears on high spot of gear. Check 
adjustment by electrically rotating unit and rocking 
of housing and tilt mounting table completely through 
entire rotation that unit will be operated at. If ex- 
cessive wear of bronze gears is noted, replace 
gears. (CAUTION: When re-meshing tilt gears, be 
sure that tilt gearhead is resting securely on head of 
thrust bolt of housing. Do not apply excessive force 
due to large forces applied to gears through lever 
action. ) 


Constantly check for backlash by: 


a. Pan — Holding mounting base, rock housing back 
and forth until little or no backlash is observed. 


b. Tilt —- Same as above, except rock tilt table. 


Units that are used in the autoscan mode continuously 
(24 hours-a-day operation) should have a backlash 
check every two weeks. If the units are run at ap- 
proximately half speed the check should be made once 
a month. 


Refer to instruction manual for lubrication instruc- 
tions. 
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PART Vil. CLOSED CIRCUT TELEVISION APPLICATIONS 


Closed circuit television is a tool with applications 
limited only by the ingenuity of the user. Its wide- 
spread usage in Business, Industry, Public Safety 
and Military systems attest to its overwhelming 
acceptance. 


For this reason this section has been included to 
point out some of the benefits provided by closed 
circuit television and some of the uses to which it 


has been put. 


In looking through the "case histories'' you will note 
outstanding savings in manpower requirements and 
dollar outlays. More efficient control -- the uni- 
versal benefit in every instance -- can best be 
achieved when a system is operating at its best. 
For this reason, qualified maintenance is a prime 
requisite for any installation. 
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FOREWORD 


This manual offers complete information on 
the operation, theory and servicing of the tran- 
sistorized television cameras described in it. 


Television system requirements are outlined 
to provide a broad basis for understanding the 
operation of a television camera. 


This manual was prepared for use by the 
inexperiencedas wellas the experienced service- 
man. The inexperienced servicemancan use the 


ii 


step-by-steptroubleshooting chart which provides 
quickisolationofa possible malfunction toa circuit 
board; then replace the board in justafew minutes 
time. A detailed circuit description enables the ex- 
perienced serviceman to gain the thorough knowledge 
of camera circuitry needed to repair any circuit 
with the aid of a two-color schematic bearing 
voltage and waveform information. Location of 
components can be efficiently accomplished by 
referring to each full size circuit board photo. 
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TRANSISTORIZED CAMERAS 


Model S1140A 


CAMERA MODEL TABLE 


MODEL DESCRIPTION 


SS —————_————————————————— 


SDN6117A | Explosion-Proof Camera Housing 


SHN6112A | All-Weather, Dust-Tight Camera 
Housing 


CAMERA-“MODEL COMPLEMENT TABLE 


1. DESCRIPTION 
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op 
ig 
Z 
[op 
o 
~J 
> 


a. General 


The Motorola Transistorized Television 
Camera is a rugged, high resolution, 
interlace camera that is particularly suited to 
industrial applications where excellent perfor- 
mance, compact design, stability of operationand 
low power consumption are desirable. The CAM- 
ERA MODEL TABLE lists camera models which 
include housings for specific applications. Each 
camera model contains a series of kits shownin 
the CAMERA MODEL COMPLEMENT TABLE. 


random 


The Model S1140A Indoor Camera is for general 
industrial use where environmental conditions are 
Suitable for efficient camera operation. Model 
SHN6112A is an all-weather, dust-tight camera 
housing for outdoor or dusty applications. If-a 
camerais tobe operatedinareas where explosive 
materials or atmospheres are present, use the 
Model SDN6117A Explosion-Proof Camera Housing. 


Allcircuits of this cameraare adequately shielded 
to prevent ignition of explosive atmospheres, 


The CAMERA MODEL COMPLEMENT TABLE 
illustrates the modular design of the Motorola 
camera. Modular design provides many desirable 
service features: 


(1) Each module canbe removedand replaced 
in a few minutes, when necessary. 


(2) Servicing and adjustments are readily 
performed because all components are on the 
exposed side of the module board. 


(3) Chassis mountedcomponents such asthe 
vidicon tube, power transformer, 
accessible, 


etc. are also 


The Motorola camera, a local or remote 
control unit and a Motorola monitor are the only 
units of equipment necessary for a random inter- 
lace, closed circuit television system of excep- 
tional quality. 


The Motorola Transistorized Television Cam- 
era contains an automatic light compensation cir- 
cuit. This circuitry compensates for a 4000to 1 
variation in light levels of the televisedscene. This 
feature eliminates the need to makecamera sen- 
Sitivity adjustments for normal light variations. 
A manual control is also provided should it be- 
come necessary to operate the camera under ex- 
treme lighting conditions. Theoperator can select 
between automatic or manual control of camera 
sensitivity. 


Each closed circuit television system using a 
Motorola camera can be brought to optimum per- 
formance by controls within the camera. These 
controls compensate for normal losses in long 
cable runs and eliminate the need for line amplifiers 
for cable runs up to 2000 feet. 


Loss of definition, due tothe finite sizeof the 
vidicon scanning spot, is brought under controlby 


Special circuitry which overcomes this limitation. 


The camera vidicon tube is protected from 
damage, ifthe horizontalor vertical sweepcircuits 
fail, by automatic circuits which disable the vidi- 
con target voltage and accelerating potential. 


bi Camera Control Units 


Motorola Transistorized Television Cameras 
can be operated locally, or from any remote loca- 
tion. For localoperation, acontrol kitis attached 
to the rear of the camera. For remote operation, 


the camera is connected to the remote control 


facilities by a junction box attached to the rear of 
the camera and a control cable. Both desk and 
rack mounted remote camera control units are 
available. 


Control facilities include the following: 


(1) POWER, ON-OFF 


Adjusts the vidicon electrical focus. 


Adjusts vidicon beam current. 


(4) TARGET, MANual-AUTOmatic 


(a) Remote Camera Control Units 


A single control selects the level of 
vidicon sensitivity TARGET adjustment. Theop- 
erator rotates the knob to adjust vidicon sensitivity 
to compensate for extreme lighting conditions. 
This is the MANual mode of sensitivity adjust- 
ment. For the AUTOmatic mode, the potentiom- 
eter is disabledandcamera circuits automatically 
perform the vidicon sensitivity adjustment. 


(b) Local Camera Control Unit 


Two controls select the mode and 
level of vidicon target voltage (sensitivity) adjust- 
ment. One is a part of the two-position, rotary 
switch for either MANual or AUTOmatic target 
voltage adjustment. When placed inthe MANual 
position, a second control, the TARGET potenti- 
ometer, is added to the camera circuitry. The 
potentiometer is used to adjust vidicon target 
voltage to compensate for extreme lighting condi- 
tions. When the switchis placedin the AUTOmatic 
position, the potentiometeris disabled and camera 
circuits automatically perform the vidicon target 
voltage adjustment. 


c. Accessories 
BCCEeSsoOTries 


(1) SCN6127A Local Control Kit _ 

This kit provides control of the BEAM, 
TARGET and FOCUS camera functions. It plugs 
on to the back of the S1140A Camera and should 
be used when desirable to power and control the 
camera at the signal origination point. 


(2) SLN6172A Junction Unit 
This junction unit is available for use when 
the camera is connected to aremote power source 
and control panel. 


2. INSTALLATION 
a. Camera Housing Installation 


(Th Model iis ec ae 

Remove the protective plug covering the 
vidicon face at the front of the camera. Attach 
cappedlens to the camera. Store the protective plug 
for future use, inthe event the camerais moved or 
shipped without the capped lens attached to the 
camera. The protective plug performs the same 
functionas the lens cap, inthat it shields the vidicon 
face from intense light sources which could damage 
the vidicon photoconductive layer. 


(2) Model SDN6117A Explosion-Proof 


Carefully remove the camera chassis from 
packing and install a control kit. Refer to the 
CAMERA CONTROL KITS section of this manual 
for installation and cabling information. 


With the rear plate of the housing removed 
as shown in figure 1, perform the following steps. 


(a) Loosen camera sled by turning the 
sled lock-rod counterclockwise. 


(b) Slide camera sled and lock-rod out 
of housing. 


(c) Attach camera to camera sled as 
shown in figure l. 


(d) Remove the protective plug covering 
the vidicon face at the front of the camera. Attach 
capped lens to the camera. Store the protective 
plug for future use, should the camera be moved 
or shipped without the capped lens and lens mount 
attached. It performs the same function as the 
lens cap, in that it shields the vidicon face from 
intense light sources which could damage the 
vidicon photoconductive layer. 


(e) Uncap lens and return camera sled, 
with attached camera and lock-rod, to the sled 
track within the housing. Slide camera into housing 


so that the lens is 1/4'' from inside surface of 
housing window. 


CAUTION 
Care should be exercised to avoid jam- 
ming camera lens against housing window. 


(f) Lock the camera chassis in place by 
turning the lock-rod clockwise. Then push the 
lock-rod completely into housing. 


(g) Replace rear plate onhousing. Tighten 
all bolts gradually, in sequence, so that uniform 
pressure is applied to rear plate. 


(3) Model SHN6112A All-Weather 


Carefully remove camera from packing 
and install Model SLN6172A Junction Box Kit. 
Model SCN6127A Local Camera Control Kit canbe 
installed for special applications. Refer to the 
CAMERA CONTROL KITS section of this manual 
for installation and cabling information. 


Remove the top sectionofthe all-weather 
housing by opening the four housing cover fasteners, 
and lift the cover from the housing. Perform the 
following steps. 


(a) Remove the camera mounting plate 
that is secured to the inside of the housing by re- 
moving two brackets as shown in figure 2A. 


(b) Attach the camera mounting plate 
to the camera as shown in figure 2B. 


(c) Remove the protective plug covering 
the vidicon face at the front of the camera. Attach 
capped lens to the camera. Store the protective 
plug for future use, should the camera be moved 
or shipped without the cappedlensandlens mount 
attached. It performs the same function as the 
lens cap, in that it shields the vidicon face from 
intense light sources which could damage the vidi- 
con photoconductive layer. 


(d) Replace camera mounting plate with 
attachedcamera in bottom of housing and secure 
in position with brackets shown in figure 2A so that 
the uncapped lens is 1/4'' from inside surface of 
housing window. 


CAUTION 
Care should be exercised to avoid jam- 
ming camera lens against housing window. 


(e) Replace housing cover and lock in 
place with attached fasteners. 


bs Mounting and Location 


For portable operation, where the camera will 
be moved from one location to another, the most 
convenient type of mount will probably bea camera 
tripod. A tripod will provide easy adjustment 
when quick changes are required. This may be 
necessary for such operations as factory time study 
or meter monitoring. 


For fixed scene observations, such as line 
Operations, guard or security service, etc., it 
is desirable that the camera be mounted on a 
fixed mount where it cannoteasily be disturbed. 


For best results, the camera should be in- 
stalled where there is a minimum amount of 
vibration, shock, dust, humidity and temperature 
extremes, If any one ofthese conditions prevail 
to an unusual extent, proper steps should be 
taken during the installationto protect the cam- 
era. Although designed for industrial use, it 
should be remembered that it is a complex elec- 
tronic instrument and should be treated with 
consideration, 


Ce Lenses 


Motorola lenses with focal lengths varying 
from 1/2-inch to 6-inches are available. The 
focal length of a lens may be utilized to obtain 
a particular fieldofviewor to change image size. 
Using the l-inch lens, as a reference, the magni- 
fication and field of view of the other lenses can 
be compared to it. Therefore, changing to a 
2-inch lens will magnify the scene so that objects 
are approximately twice as large or give the ap- 
pearance of having moved the camera in to 1/2 the 
distance. The field of view for the 2-inch lens is 
only about half that of the l-inch lens. 


It is not possible to go into all the factors 
involved in the choice of lenses, because other 
considerations such as aperture, perspective, 
depth of field, etc. will influence lens choice, 
If the user is unfamiliar with the optical problems 
involved, the answer may be found experimentally 
or by consulting your Motorola representative. 


d. Lighting 


The importance of proper lighting on the 
Scene cannot be over emphasized. Improper ar- 
rangement or type of lighting, even though the light 
level is more than sufficient, may actually reduce 
the presentation of the scene. 


The first factor of importance that should be 
remembered is that the lighted sceneas it appears 
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Figure 2. All-Weather Camera Installation 
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Figure 3, Camera Mounting Detail 


to the eye, may be a poor indication of the scene 
as it is finally resolved through the TV system. 
The eye automatically makes many compensations 
which a camerais notable todo. Somehints which 
will help in obtaining proper lighting are: 


(1) Locate light sources above or at sides 
of the camera. 


(2) Keep scene uniformly illuminated and 
avoid extreme contrasts. 


-(3) Maintain at least 50 footcandles of light 
at all points. This should be measured with the 
light meter positioned at the scene and pointed 
directly toward the camera lens. 


(4) Avoid deep pockets or darkly shaded 
areas. 


(5) Avoid highlight reflections from mirror 
surfaces. 


(6) Never point camera directly toward the 
sun. Damage to the vidicon may result. 
(7) Try both fluorescent and incandescent 
lighting. One typeof lighting may be better than 
another depending upon subject matter. Ingeneral, 
the flat diffused characteristic of fluorescent light- 
ing produces good results. 


(8) Ifa choice is available, the background 
should not be brighter than the main object in the 
scene to be viewed. A dull, pastel background 
should be used: white or glossy backgrounds 
avoided. Avoid pointing the camera into a dark 
room with daylight streaming through windows 
facing the camera. 


(9) Daylight may be used as an auxiliary to 
indoor lighting by keeping the windows behind or 
to one side of the camera. 


(10) When flames, light bulbs or other self 
luminescent objects are to be includedin the scene, 
the extreme contrast produced by such objects can 
be lessened by use of filters in front of the offend- 
ing object, or if this is not possible use a light 
background to reduce contrast. 


Finally, it may be impossible in your particular 
application to use the preferred techniques given 
above. Under these circumstances, a proper 
understanding of the operationof your equipment 
is necessary for best results. 


e. Electrical Connections 


For local control of camera functions, attach 
Local Camera Control Kit, Model SCN6127A to the 


back of the camera with hardware provided. Ifthe 
closed circuit television system requires remote 
control of camera functions, install remote con- 
trol facilities according to instructions supplied 

with the equipment. 


The camera, to operate properly must be 
terminated ina 72-75 ohm resistive load. This 
termination should be made at the end of the 
transmission cable connecting the camera to the 
viewing monitor. 


To connect the camerato the viewing monitor, 
use the cable and connector type shown in the follow- 
ingtable. Thecable may be run in any convenient 
fashion between the camera and monitor. 


Type of Coaxial Connector Connector 
Cable Used Type Kit No. * 
SKN6111A Male UHF SLN6154A 
SKN6112A Male UHF SLN6155A 


* Kits include one connector for each end of cable. 


SKN6111A Cable can be used without accessory 
amplifiers, for transmission over distances up to 
500 feet. For distances upto 1000 feet, SKN6112A 
Polyfoam Cable can be used without accessory 
amplifiers. In areas of severe electrical interfer- 
ence, SKN6112A should be used for best results. 
In all cases, when installing the cable, care should 
be exercised to keep it away from power transfor- 
mers or other sources) of electrical interference. 


CAUTION 
Keep the cable away from steam pipes 
and other locations where the tempera- 
ture might be considerably above normal 
room temperature, 


It should be remembered that when more than 
one monitor is used, the total load on the camera 
should not differ from 75 ohms, nominally. 


3. OPERATING INSTRUCTIONS 
a. Operating Controls 


Cameras are shipped from the factory with 
the best overall setting of all internal controls. 
It is suggested that no internal control adjustments 
be made unless it is determined that, for the parti- 
cularapplication, the performance is inadequate (see 


ADJUSTMENTS & MAINTENANCE for initial settings). 


NOTE 
The lens should be adjusted for optimum 
optical focus BEFORE any electrical ad- 
justments are made. 


Controls which must be adjusted for the tele- 
vised scene are described in this section. These 
controls are referred to as operating controls. 
They are easily accessible without removing the 
camera housing cover. If desired, they may be 
removed to permit operation of the camera from 
any remote location. 


(1) OFF-MANual-AUTOmatic 
This isa three position switch which when 

placed in the MAN or AUTO positionapplies 117v 
ac to the camera power transformer. Inthe AUTO 
position, voltage applied to the vidicon target is 
adjusted by the amountof light entering the camera. 
When extreme variations in lighting conditions 
exist, as in pan and tilt operation over a large 
area with extreme variation in light level, the se- 
lector is placed in the MAN position. Wheninthe 
MAN position, the (TARGET) controlcanbe rotated 
to adjust target voltage to the proper levelaccord- 
ing to the following paragraph. 


fo Mya es ae ha ES I 
Manual sensitivity TARGET adjustment 
is used when lighting conditions are beyond the 
capabilities of the automatic circuitry. The mini- 
mum target voltage necessary to resolve a satis- 
factory picture should be used. An increase in 
target voltage (clockwise rotation) increases the 
sensitivity of the vidicon, but also increases the 
image retention time of the photoconductive surface. 
If excessive target voltage is used, the image 
retention time can exceed the time required to 
sweep one frame and an object that has movedwill 
be seeninits new position and also, less intense, 
in its former position. A moving object will exhibit 
a diffused trailing edge. This phenomenon is 
referred to as "stickiness" of the picture. Also, 
excessive target voltage can cause the image to 
be permanently impressed on the photoconductive 
layer. This is known as image "burn-in", There- 
fore, best results are obtained by illuminating the 
scene with as much light as possible and setting 
the target control for minimum operating voltage. 


NOTE 
No picture will be seen if the manual 
adjustment of sensitivity TARGET is set 
too low. 


(3) BEAM 


The BEAM control determines the amount 
of beam current by adjusting the vidicon control 
grid. More beam current is required to resolve 
the bright areas in the image than is required to 


resolve the dark areas. The BEAMcontrol, there- 
fore, affects the light handling ability of the vidicon. 
It is more critical in setting than the targetcontrol. 
The control should be set at the point where all 
picture highlights are just resolved. A further 
increase in beam current reduces picture resolu- 
tionand may result in spurious shading of the picture. 


NOTE 
No picture will be seen if the BEAM 
control is set too low. 


(4) FOCUS 


The electrical FOCUS control adjusts the 
current in the focus coil around the vidicon., It op- 
erates with the fixed electrostatic field developed 
by the focus electrode to focus the vidicon scanning 
beam on the photoconductive target. It is adjusted 
for best overall resolution of the televised scene. 


b. Obtaining a Picture 


(1) Train camera on scene to be observed 
and set the BEAM control to the maximum count- 
erclockwise pasition. 


(2) Turn camera and monitor ON and allow 
several minutes warm-up time. 


(3) Place the power switch in the AUTO posi- 
tion. 


(4) Advance the BEAM controlfrom maximum 
counterclockwise position to the point where a 
picture is seen. 


(5) Adjust FOCUS control for best overall 
picture resolution. 


(6) Adjust lens collar for sharpest focus on 
the principal object to be monitored. 


(7) Decrease the lens iris opening (larger 
f/number) to provide sufficient depth of field. 
The greater the depth of field, the less optical 
focus adjustment is required at the camera for 
"travel''or ''follow'' shots. The iris opening may 
be decreased as far as the prevailing light level 
and desired picture contrast will allow. If stopped 
down too far, the picture display will suffer from 
video noise. 


(8) Retardand thenadvance the BEAM control 
until all picture highlights are just resolved. 


(9) Adjust the camera FOCUS control for best 
overall resolution of the televised scene. 


(10) Repeat steps (8) and (9) for optimum 
adjustment. 


(11) For best monitor presentation, proceed 
as follows: 


(a) Turn monitor CONTRAST control 
maximum counterclockwise. 


(b) Adjust monitor BRIGHTNESS control 
until raster is just visible under prevailing ambi- 
ent light. 


(c) Rotate CONTRAST control clockwise 
for desiredcontrastin picture. Slight readjustment 
of BRIGHTNESS may be necessary for desired pic- 
ture. 


(12) If signalfrom camera appears weak (poor 
contrast), checkfor improper lens stopadjustment 
or insufficient light on scene. 


(13) Ifhighlights are not resolvedonthe monitor 
(no detail in light portions with blooming whites), 
stop lens down. If this condition still persists, 
adjust the camera BEAM control until highlights 
are just resolved. 

(14) Should the preceding adjustment fail to 
provide a satisfactory picture because of unusual 
or insufficient scene illumination, place the AUTO- 
matic-MANual control in the MAN position. Make 
the following adjustments. 


(a) Open the lens iris to the lowest 
f/stop number. 


(b) Place the BEAM controlin the middle 
of its range. 


(c) Advance the TARGET controluntila 
picture is seen. 


(d) Adjust the BEAM control until high- 
lights are just resolved. 


(e) Adjust camera FOCUS control for 
maximum picture resolution. 


NOTE 
When using the MANual sensitivity ad- 
justment, best resolution is achievedby 
keeping both TARGET and BEAM settings 
as low as possible. 


4 GENERAL CIRCUIT DESCRIPTION 
a. Introduction 


In a closed circuit television system, picture 
information is transmitted to the video monitor by 


a coaxial cable. In the Motorola system, this 
picture information is in the form ofacomposite 
video signal, Basically, the composite video signal 
has a video component and async component. The 
video component gives the monitor the scene infor- 
mation as the camera sees it, and the sync compo- 
nent directs the monitor in the presentation ofthis 
information. The quality of the monitor presenta- 
tion is therefore dependent on the quality of the 
composite video signal. 


The quality of the video component isa function 
of video signal bandwidth. The greater the band- 
width, the greater the horizontal resolution capa- 
bilities ofa television system. The Motorola camera 
provides sufficient bandwidth for a minimum of 
800 lines of horizontal resolution. 


The sync component consists of vertical and 
horizontal blanking pulses and may also include 
vertical and horizontal sync pulses. These pulses 
keep the video monitor sweepcircuits synchronized 
with camera scanning and blanking. Since these 
pulses control the sequence of monitor presenta- 
tion, their timing, pulse shape and pulse duration 
must be maintained by providing adequate signal 
bandpass in camera circuits. 


The cable used in the transmission of closed 
circuit video signals is specifically designed for 
this application. However, it is impossible to 
eliminate all video losses in the cable. The losses 
which are attributed to the cable, generally manifest 
themselves as high frequency attenuation (a loss in 
horizontal resolution) and video frequency phase 
shift. The degree of phase shift and amount of high 
frequency attenuation is proportional to the length 
of transmission cable. 


During the processing of the video signal in 
the video amplifier an attempt is made to correct 
for the losses aboutto beincurred in the transmis- 
sion cable. This correction is not universal, for 
the amount of correction necessary is dependent 
on the type of cable used and its length. The adjust- 
ments provided in the video amplifier can be used 
to optimize a particular system. In these cases 
where the transmission distances are very long, 
line amplifiers will have to be used to preserve 
the resolution capabilities of the camera. The 
number of line amplifiers required will depend on 
the length and type of the transmission cable. 


b. Video Amplifier 


The circuitry referred to herein as a video 
amplifier is functionally more than just a video 
amplifier, for it is here that the signal from the 
vidicon is amplified, shaped and processed to the 
extent that a usable composite video signal is 
made available at the output jack. 
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Figure 4. 
Transistorized Camera Block Diagram 


The processing and shaping consists of high 
frequency emphasis andaperture correction. Pro- 
cessing includes horizontal and vertical blanking 
insertion, andhorizontaland vertical sync insertion, 
Controls for adjusting these criticalfunctions are 
provided, thus enabling the video presentation to 
be optimized for the particular system and condi- 
tions which are present. 


Because ofamplifier high frequency losses and 
decreasing vidicon output at high frequencies, 
emphasis must be given these frequencies. Ifthe 
frequency output ofthe amplifier were flat, the high 
frequency losses in the transmissioncable would 
impair the video signal before it reached the moni- 
tor input. The highfrequency emphasis therefore 
compensates for the amplifier and cable lossesas 
well as the decreasing vidicon output. Compensa- 
tion for losses of high frequencies results in the 
high frequency portionof the video spectrum having 
a greater amplitude than the low frequency portion 
(at the video amplifier output jack). The signal 
amplitude is thus seen to rise as the frequency 
goes up; the amplitude being proportional to the 
losses which willbe incurred. The object, ofcourse, 
is to have a frequency input to the monitor which 
is essentially flat. 


High frequency emphasis can be achieved 
either by having the amplifier gain increase for 
the higher frequencies, or by attenuating the 
lower frequencies. Both of these methods are 
used in the camera video amplifier. Controlled 
amounts ofhigh frequency gainand low frequency 
attenuationare used to obtain a frequency re- 
sponse curve of the desired shape. The first, 
second, third, fourthand seventh stages, labelled 
“NAMPLIFIER" in the block diagram, are used 
for high frequency compensation. 


Three stages inthe videoamplifierare simple 
current amplifiers, the primary function of which 
is impedance matching between stages. Two of 
these are labelled ''Buffer"' in the block diagram 
and the other is the "Output Driver''. They donot 
process the video signal; however, they do amplify it. 


Aperture correction is distributed throughout 
the video amplifier. Aperture correction isused 
to increase the picture definition which was lost 
because the scanning spot in the vidicon is notin- 
finitely small. The loss in definition occurs inthe 
following manner. The electron scanning beam 
within the vidicon has a finite spot size. As the 
beam moves over the picture, the beam spotcovers 
a finite picture areaanda video signalis developed 
the amplitude of which is proportional to the amount 
of light received from the picture. Consider the 


case where the spot scans across asharp change 
from white to black. When the spotis inthe white 
portion of the scene, the amplitude of the video 
signal corresponds to the scene white. As the spot 
moves into the black, because of its finite size, it 
does not change completely from white to black 
but goes through an interim period where a por- 
tion of the spot is in the white andthe other portion 
ofitisinthe black. The vidiconbeam goes through 
an averaging process and the video signalassumes 
an amplitude which is proportional to the average 
of the light received by the spot. Whenthe vidicon 
beam spot is centered over the white-black bound- 
ary, half the spot will be white and half of it will 
be black. The average light received by the beam 
spot will cause the video signalto have anamplitude 
somewhere between black and white. The result 
then will be that as the spot moves fromthe white 
to black region, the video signal will go from 
white, through all the scales of gray, and finally 
become black. The monitor presentation will follow 
this signal and go from white, through grays, to 
black and will not show a definite transition from 
white to black. This results in the video presen- 
tation suffering a loss in definition. 


The vidicon beam spot size is determined by 
certain physical and operating characteristics of 
the vidicon. 
the spot will be of a minimum finite size. To 
further increase the definition, the compensation 
must be performed on the video signal, and this 
is the functionofthe aperture correction circuitry. 


With all vidicon circuits optimized, 


The sixth, seventh, eighth and ninth stages 
and sync signals in 
the correct proportions and amplitudes to satisfy 
the requirements of the television monitor, The 
gain control stage has a control for adjusting the 
peak-to-peak voltage of the video signal. After 
the video signalhas passedthrough the gain control 
stage and the keyed clamp the horizontal and ver- 
tical blanking pulses are added to it. The signal, 
which is now a composite video signal, is then 
coupled to the inverter stage. 


combine the video, blanking, 


The inverter, in addition to amplification, 
inverts the signal sothatitis ofthe proper polarity 
for the black-level control circuitry. Moreover, 
together with the keyed clamp circuit, the inverter 
maintains a constant predetermined level for the 
blacks in the video signal, 


The average brightness of each line will vary, 
depending on what portion of the image is being 
scanned; therefore, the average potential of the 
video signal will be determined by the average 
brightness of the image in the scanned lines. The 


result is that the black-level which is represented 
by a certain potential in one scanned line, may be 
represented by a different potential in another scan- 
ned line. The key clamp maintains this black- 
levelata constant potential regardless of the average 
brightness of the line. 


At the beginning of each scan line, the keyed 
clamp circuit is triggered by a horizontal sync 
pulse. It then clamps the input of the inverter to 
a fixed reference potential. When the horizontal 
pulse is removed the keyed clamp releases the 
inverter input, which allows the interter to follow 
the amplitude variations of the video Signal. In 
this manner, the signal black will be maintained 
at the same potential for all scan lines. 


The eighth stage, whichis the set-up control 
stage, determines the potential difference between 
the bottom of the blanking pulses and the video 
blacks, This is the sameas determining how much 
of the composite signal is to be occupied by the 
video signal. 


The last two stages of the video amplifier 
are the output driver and video output stages. 
They provide signalamplification and impedance 
matching for a 75 ohm output. 


Cr Vertical Circuitry 


The vertical circuitry of the camera provides 
the vertical sawtooth signal for the vidicon sweep, 
blanking pulses for insertion into the video signal 
and for vidicon retrace blanking, andthe vertical 
sync pulses for insertion into the video signal. 
The power line frequency establishes the vertical 
Sweep rate. The 60 cycle per second sine wave 
from the power line is coupled to the pulse shaper 
and amplifier with the resulting output being a 
waveform suitable for generating the vertical 
waveforms, 


Vertical blanking pulses are generated by the 
vertical blanking multivibrator. These pulses are 
coupled to the vidicon to cut it off during the verti- 
retrace interval, The vertical blanking pulses are 
also coupled to the vertical blanking mixer where 
they are amplified, combined with the horizontal 
blanking pulses, and then added to the video signal, 
In addition, these blanking pulses are coupled to 
the vertical sync former which generates the ver- 
tical sync pulses. These are then coupled to the 
Sync mixer together with the horizontal sync pulses 
and added to the horizontal and vertical blanking 
pulses, 


The vertical sweep sawtooth signal, used for 
vidicon deflection, is generated from the syne stage. 
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After two stages of amplification the sweep signal 
is coupled to the vertical deflection yoke and the 
vertical sweep failure protection circuitry. The 
vertical sweep failure protection circuitry disables 
the high voltage driver if it fails to receive a verti- 
cal sweep signal. With the high voltage driver dis- 
abled, the vidicon potentials are no longer gener- 
ated and the vidicon target area is protectedfrom 
having a horizontal or vertical line burned into it, 


d. Horizontal Circuitry 


The horizontalcircuitry of the camera provides 
the horizontal sawtooth signal of the vidicon sweep, 
high voltage for the accelerating and focusing grids 
of the vidicon, and an adjustable voltage for the 
vidicon target. 


A crystal-controlledoscillator provides pulses 
which pass to a buffer stage, frequency divider, an 
amplifier stage, and are applied to an inductor. 
The inductor discharges through the horizontal 
deflecting yoke, after each pulse, to provide the 
linearly increasing sawtooth current. 


The horizontal pulses are also applied to a 
transformer, then to a rectifier network to pro- 
duce the regulated high voltage for the vidicon 
accelerating and focusing grids and the target. 
When target voltage is manually adjusted, the volt- 
age is controlled by a potentiometer onthe camera 
control unit. When automatic target (sensitivity) 
voltage adjustment is desired, the switch on the 
camera control unit is placed in the AUTOmatic 
position. A signal amplifier transistor amplifies 
a portion of the video signal and applies it to a 
rectifier circuit at the input of a target regulator 
transistor. As bias to the regulator transistor 
varies with the general level of the video signal 
(light level), voltage to the target varies. The 
target voltage is effectively controlled by the 
general lighting conditions of the televised scene. 


5. DETAILED CIRCUIT DESCRIPTION 
a. Vidicon 


Of allthe components required inan industrial 
closed circuit televisioncamera, probably the most 
important is the vidicon tube. The illustration of 
the vidicon tube, figure 5, is highly exaggerated to 
illustrate operational functions. This sketch should 
be referred to during the vidicon discussion. 


(1) Operational Functions 


eae ie ae Ce 


’ The light-sensitive element may be vis- 
ualized as consisting of two separate elements 


electrically: (a) a transparent conducting film 
coating onthe inner surface of the glass faceplate, 
and (b) a thin layer of photoconductive material 
on the scanning side. 


Four grids are used. Grid No. 1 is the 
control grid and has a picture cutoff value of -45 
to -100 volts. Grid No. 2 is anaccelerator grid 
usually operated at a fixed positive voltage in the 
vicinity of 350 volts. Grids 3and 4 are focusing 
electrodes. The focusing grid potential, about 
300 volts, creates an electrostatic field which, in 
conjunction with the uniform magnetic field from 
the external focusing coil, causes the electron 
Scanning beam to focus at the photoconductive 
target (signal-electrode), The focusing voltage 
is fixed (constant electrostatic field), and the 
current through the external focusing coilis varied 
(variable magnetic field) to allow optimum electri- 
cal focus of the beam. 


Grid No. 4isactuallyafine mesh screen 
adjacent to the photoconductive layer. This grid 
is connected to Grid No. 3 and is, therefore, at 
the same positive potential. Its purpose is to 
provide a uniform field on the beam side of the 
target. This causes the scanning beam to impinge 
perpendicularly on the photoconductive layer re- 
gardless of the angle from which it approaches. 
The target is maintained at a much lower positive 
potential (8-70 volts) and the arrangement may be 
seen to provide a "decelerating'' action of the 
scanning beam. Hence, Grid No. 4 is often 
termed the decelerator grid. 


The electron gun uses a 6,3-volt heater 
to heata thermionic cathode, which may be placed 
at ground potential as shown in figure 5. 


The metal ring around the front end of 
the tube is the signal lead connection, and the 
load resistor is connected to the electrode in series 
with the B+ supply. The complete circuit may 
then be seen to constitute ground, the scanning 
beam, the light sensitive surface, the load resistor 
Rr» and through the power supply to ground. 


Under no light conditions, the photocon- 
ductive layer is essentiallv an insulator exhibiting 
avery high resistance. One plate of the electrically 
separated plates is charged to the positive potential 
of the signal electrode, while the other plateis 
floating. For the purpose of understanding the 
basic theory, we may think of the two plates as 
forming a capacitor with a di-electric resistance 
that is variable under conditions to be described. 
In the present analysis (no illumination reaching 
the target), the beam of negative electrons being 


swept across the target area under the influence 
of the scanning currents through the deflection yoke 
will be deposited upon the positive target surface 
until it is charged down to cathode potential. There- 
after, the remaining beam electrons are turned 
back under the influence of the positive grids to 
form a return beam. Although a considerable 
charge now exists across the opposite plates of the 
light sensitive element, the resistance is so high 
that very little current is passed. What little cur- 
rent does exist-is termed the "dark current" on 
the tube. 


Assume now thata light image is focused 
by the lens on the light: sensitive element. The 
photoconductive film on the inner surface of the 
glass faceplate will now conduct slightly, an 
amount depending upon the intensity of the light 
at that particular point. The lowered resistance 
adjacent to this particular conducting element 
draws a few electrons from the plate on the gun 
side, causing it to rise slightly toward the posi- 
tive potential of the target supply. In this way, a 
positive potential pattern in accordance with the 
light distribution in the focused image is caused 
to exist on the gun side of the target. Thus, more 
electrons are extracted from the total beam current 
to satisfy this deficiency of electrons on the traget 
This increased current in the signal path which 
includes R;, causesa greater voltage drop through 
this resistor, which in turn causes the point where 
the coupling capacitor C,., isconnected, to swing 
in the negative direction. Since no light conditions 
result in minimum current and highlights cause 
maximum current, the signal to the amplifier is 
observed to swing in the negative direction for 
highlights in the scene, and positive for black 
portions, 


ee ene 

The polarity of a television signal is 
always given in terms of picture black, since 
blanking signalamplitude is always approximately 
near picture black and is heldata given reference 
level for any particular system. For this reason, 
the polarity of the signal at the output of the vidi- 
con is said to be black positive, or simple positive 
polarity. 


eg ee eee 
The spectral response of the vidiconis of 
interest in practical applications. Thenormal re- 
sponse of the human eye is from 4000-7000 Angstrom 
units, Violet (4000A region) isthe shortest wave- 
length visible while red (7000A region) is the longest 
visible wavelength. The response of the vidicon 
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Figure 5, 
Operation of Vidicon Tube 


extends into both the ultra-violet and infra-red 
regions. It may be noted that while the maximum 
response range of the vidicon under daylight con- 
ditions is in the blue regionofthe color spectrum, 
the rising characteristic curve toward the red end 
of ordinary incandescent lighting brings the re- 
sponse curve over so that maximum sensitivity 
occurs in the green-yellow region, comparable 
to the human eye. 


Lighting effects may be judged from these 
characteristics. If, for example, the objects to 
be viewed are fixed and have a color characteris- 
tic largely in the red region of the color spectrum 
incandescent lights will provide most efficient 
illumination in output current versus watts used. 
If, on the other hand, the objects contain largely 
blue or violet, or the color spectrum is well 
represented from violet to red, certain forms of 
fluorescent lighting will be most efficient. Com- 
binations of incandescent and fluorescent lighting 
may be most advantageous when convenient to use. 


(4) Persistence of Photoconductive Layer 
Lighting conditions are also important in 
persistence characteristics of the vidicon when 
used to transmit moving objects. .Persistenceof 
the photoconductive layer is a measurement of 


. the decay in signal-output current after illumination 


is cut off. The decayis measured from an initial 


12 


Signal-output current of 0.2 microamperes, In 
the vidicon, with adequate illumination on the photo- 
cathode, sudden removal of the light will cause 
the 0.2 microamperes to decay to 0.2 microam- 
peres in 100 milliseconds. This decay rate is 
sufficient to reproduce all but the more rapidly 
moving objects without smearing. The persistence 
becomes greater, however, (longer decay time) — 
at low levels of illumination which require rela- 
tively high target voltages. When this problem 
arises, the use of greater illumination will enable 
a further reduction in smearing by permitting the 
use of lower target voltages. 


(5) Vidicon "Burn-In" 

The vidicon photoconductive layer is depos- 
ited on a circular signal electrode. Whenused for 
TV work, the useful area is a quality rectangleof 
about 1/2-inch x 3/8-inch within this circular area. 
Scanning an area less than the quality area will 
generally result in reduced resolution. During the 
normal scan of the photo layer, a conditioning of the 
layer takes place which results in a change in 
sensitivity. Thus, normal use should producea 
1/2-inch x 3/8-inch rectangle within the total 
circle of the photoconductive layer which has a 
different sensitivity thanthe area surrounding this 
rectangle. This area is referred to as a normal 
raster ''burn''. It usually appears on a monitor © 
screen as lighter rectangle surrounded by darker 


edges. Increasing target (signal electrode) voltage 
will increase tendency, to excessive burn. If the 
full area is not used initially, a smaller raster 
"burn'' will be produced. This is underscanning. 
If full size scanning is later produced, the under- 
scanned area will be visible in the picture. It will, 
of course, be noticeable at the edges ofthe picture 
because the center of the normaland underscanned 
raster will overlap. 


NOTE 
This 'normal" raster burn may not ne- 
cesSarily be present when tube is new, 


During the testing andaging of the vidicon 
and the testing of the camera, the normal raster 
area will usually be "set" or "burned-in"., If im- 
proper horizontal and/or verticalcentering occurs 


so that a different area from the ''set''area is used, 


the burn will be visible as a difference in picture 
brightness atone or more of the edges of the picture. 
Continued operation under these conditions will 

result in multiple raster burns. Consequently, 

every effort should be made when vidicon centering 
is shifted, or vidicon is removed from camera and 
subsequently replaced, to make certain that the 

Same area is used as was previously scanned. In 

other words, adjust centering so that the new setting 
overlaps exactly on the old. This willalso require 
that the vidicon be rotated to the same orientation 

on its longitudinal axis as previously. 


(6) TARGET and BEAM Control Effects 
Variation of target voltage, when manually 
adjusted, effects shading and contrastofthe picture 
for a given amount of light on the scene. If low 
light level conditions are encountered, target 
voltage is raised to increase the sensitivity of the 


vidicon tube. Too higha target voltage will deterior- 


ate picture quality, because of ''darkcurrent", as 


well as increase the tendency for image "burn-in". 


The BEAMcontroladjusts the potential on 


the vidicon Grid No. 1. Decreasing this bias potential 


increases the vidicon beam current, which results 


in resolution of the highlight portion of the scene. 


Further bias reduction (increasing beam current) 
gradually resolves the brightest highlights. The 
observed action results from the fact that only a 
small amountofbeamcurrentisneededto resolve 
the darker portions, (less positive points of the 
target) but will not resolve the brighter (more 
positive) areas. 
the picture ''wipes clean" with the highlights appear - 
ing resolved last. The BEAM controlis left just 
barely past the point of good highlight resolution, 
since a further increase causes excessive beam 


As the beam current is increased, 


current that deteriorates the resoluation in the 
picture, 


b. Video Amplification, 


Shaping and Processing 


The video signal from the vidicon target re- 
ceives several stages of amplification which raise 
the signal to the proper level for monitor applica- 
tion. In addition, 
equalized using parallel inductances and series 
resistance-capacitance networks to provide high 
frequency emphasis and aperture correction which 
greatly improve picture quality. The video signal 
also receives sync and blanking information. The 
circuits which perform these operations are shown 
on the camera schematic diagram and described 
in the following paragraphs. 


the amplification stages are 


The vidicon signal is coupledby capacitor Cl 
to the base of common emitter stage Ql. It is 
amplified by transistor stages Ql and Q2 and passed 
through a variable high peaking network consisting 
of capacitor C6 (HI PEAK Control) and resistor R94. 
There is a substantial drop in signal level through 
the high peaking network, The signal is further 
amplified in transistor Q5 and applied to the gain 
controlled stage Q6.. The VIDEO GAIN controlis 
bia ie emitter carcuit of transistor OG, 


Emitter follower Q9 drives the keyed clamp 
stage Q10 through capacitor C20. Atthe beginning 
of each horizontal line, a horizontal sync pulse 
triggers the keyed clamp transistor Q21. As 
transistor Q21 conducts, the collector-emitter 
resistance becomes very small, effectively placing 
the base of transistor Q10 at reference potential. 

Since this happens for every line, each line 
of video information starts through transistor Q10 
at the same bias potential, and a uniform black 
scale gradation is maintained. 


Composite vertical and horizontal blanking is 
added to the video in the emitter of transistor Q10.! 
The signalis amplified by transistor Ql1 andapplied 
to clipper diode CR7 which establishes the setup 
level. Stages Q12 and Q13 form the output ampli- 
fier, with composite sync being added in the base 
of transistor Q13. The outputis ac coupled through 
capacitor C24, and source terminatedby resistor 
R53. 


ec. Vertical Blanking, Sync and Drive 


The power transformer winding which supplies 
the vidicon heater voltage also supplies the vertical 
sweep triggering voltage at the power line frequency. 
The sinusoidal wave from the transformer is clipped 
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by diodes CR4 and CR5. The resulting square wave 
is highly amplified by transistors Q25 and Q26 to 
produce a fast-rise, line-frequency square wave. 
This signal is then differentiated and used to trig- 
ger the vertical blanking monostable multivibrator 
which consists of transistors Q27 and Q28. The 
blanking signal thus developed at the multivibrator 
is applied to the cathode of the vidicon, andis also 
reshaped and mixed with horizontal blanking and 
then added to the video signal by transistor Q20. 
The same pulse is also used to drive the sawtooth 
generator for the vertical sweep. 


The vertical blanking signal is differentiated 
by C34 and R85 and shaped in transistor Q29 to 
form a pulse of approximately 150 us ‘duration. 
This pulse is used as vertical sync after being 
shaped by transistor Q29 and mixed with the hori- 
zontal sync. 


The circuit of the vertical. blanking multivibra- 
tor is described in the following paragraphs. Capa- 
citor C31 differentiates, across R83, the square 
triggering pulses from transistor Q26. Diode CR6 
couples the positive triggering pulses to the vertical 
blanking multivibrator circuit containing transistors: 
Q27 and Q28. The multivibrator is a collector 
coupled, monostable circuit. In the stable state 
transistor Q27 is held in saturation by the positive 
bias supplied by resistor R80. Bias for transistor 
Q28 is determined by the collector potential of 
transistor Q27. Whentransistor Q27is conducting, 
the positive bias on Q28 is zero andtransistor Q28 
remains cut off. Whena positive signal appears 
at the base of transistor Q28, thetransistor starts 
to conduct. A negative going pulse is coupled to 
the base of transistor Q27 by capacitor C32, which 
brings transistor Q27 toward cut off. The voltage 
on the collector of transistor Q27becomes more 
positive, thus supplying bias to transistor Q28 to 
drive it further into conduction, The processcon- 
tinues rapidly until transistor Q27 is cutoff, and 
transistor Q28 reaches saturation. 


Initially, when transistor Q27 was conducting, 
capacitor C32 charged to the power supply potential 
through the essentially shorted base-emitter junc- 
tion of forward bias transistor Q27. Whentransis- 
tor Q27 is cut off by the pulse from transistor Q28 
the potential on capacitor C32 holds it in cut off. 
With the base-emitter junctionof transistor Q27 no 
longer at ground potential, capacitor C32 is free 
to discharge through resistor R80, Whencapacitor: 
C32 is discharged sufficiently, transistor Q27 
starts to conduct and saturate again. The rateof 
this discharge cycle, which determines pulse 
width, is controlled by the time constant of ca- 
pacitor C32 and resistor R80. Incoming pulses 
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from the ac line-locked pulse amplifier and shaper 
transistor Q26 keep the multivibrator accurately 
timed. The duration of the blanking pulse is about 
1100 usec. 


d. Horizontal Blanking, Sync and Drive 


The horizontal blanking signal whichis added 
to the video is derived from the same horizontal 
pulse which drives the horizontal output stage. The 
horizontal drive pulse is differentiated by capaci- 
tor C29 and resistor R64. It is used to drive 
transistor Q16 from cutoff to saturationat the lead- 
ing edge of the drive pulse. The collector circuit 
of transistor Ql6is a double time-constant arrange - 
ment which quickly discharges capacitor C30 
during the leading edge of the horizontal drive 
pulse, then allows the capacitor to slowly recharge 
to the power supply voltage through resistors R65 
and R66 during the remainder of the trace period. 
Transistor Ql17 is switched on when capacitor C30 
is discharged and remains on until capacitor C30 
is recharged to a critical point, at which time 
transistor Q17 returns to the off state. A pulse 
is thus formed at the collector of transistor Ql17 
which is of about 10.5 us duration and is used for 
horizontal blanking. This pulse is shaped and 
inverted by transistor Q18 and mixed with vertical 
blanking by transistor Q19, thenadded to the video 
along with the vertical blanking signal. 


Horizontal sync is developed from the nega- 
tive flyback pulse present on the collector ofhori- 
zontal output transistor Q50. The pulseis reduced 
in magnitude by resistors R149 and R150 andcoupled 
by capacitor C54 to the base of transistor Q43. 
This transistor is normally held in saturation by 
positive bias supplied through resistor R153. Dur- 
ing a 5 us period, the retrace pulse becomes 
sufficiently negative to overcome the positive bias 
on the base of transistor Q43, and the transistor 
is turned off. A pulse appears in thecollector of 
transistor Q43 which is usedas the horizontal sync 
pulse. The pulse is mixed with the vertical sync 
pulse by transistor Q23 and added to the video to 
form a composite signal. The slow rise time of 
the horizontal output flyback pulse causes the hori- 
zontal sync to be delayed slightly from the blanking 
pulse, thus creating a ''front porch" in the output 
Signal, 


e. Vertical Sweep Generation and Output 


The vertical sweep is drivenbya pulse which 
is derived from the power line as described under 
paragraph c. Vertical Blanking, Sync and Drive. 
Transistor Q37 is normally biased to cutoff; how- 
ever, when the drive pulse is applied, the transistor 


is driven to saturation and the effective collector- 
to-emitter resistance is made low. Capacitor C38 
then discharges through transistor Q37and current 
limiting resistor R114. Whenthe drive pulse ends, 
transistor Q37 again returns to the cutoff condition. 
Capacitor C38 then begins charging toward the 
power supply voltage through the collector of tran- 
sistor Q36. Since the base current of transistor 
Q36 is constant, the collector current is also 
constant and the voltage across capacitor C38 
rises very linearly with time. Due to the recur- 
rent nature of the drive signal, the accumulated 
charge oncapacitor C38 is periodically discharged 
and the voltage waveform across capacitor C38 
isa linear:rise sawtooth. The slope of the sawtooth 
is determined by the charging current magnitude, 
that is, the magnitude of the collector current of 
transistor Q36. This currentis the productofthe 
beta of the transistor and the basecurrent. The 
base current is adjustable by means of the HEIGHT 
control. Since no feedback is required to achieve 
a linear sawtooth, no vertical linearity control is 
needed. 


The voltage of the sawtooth is sufficiently high 
to drive the vertical yoke, but the impedance of the 
yoke is so low that it wouldload the sawtooth exces- 
Sively. To avoid this, the impedance of the saw- 
tooth is matched to the impedance of the yoke with 
the Darlington pair of transistors Q38 and Q39. 
Capacitor C39 is called a "bootstrap" capacitor 
that increases the input impedance of the Darling- 
ton pair by reducing the ac voltage drop across 
resistor R116, 


fe Horizontal Oscillator and Deflection Circuits 


The horizontal oscillator is acrystal-controlled 
multivibrator operating at 31.5 kc. When poweris 
applied to the circuit, bothtransistors Q40andQ41 
are biased for conduction. Normal thermal noise 
generated in transistor Q40 is coupled by capaci- 
tor C45 to transistor Q41 where it is further am- 
plified. The noise is carried from the collector 
of transistor Q41 to the crystal Yl by resistor 
R133. Any component of the noise which happens 
to be at 31.5 kc is passed by the crystal to the base 
of transistor Q40 where it is recycled andfurther 
amplified. After severalcycles, the 31.5kc signal 
is of anamplitude which drives transistor Q41l 
from saturation to cutoff. The oscillator is then 
operating normally with a rectangular wave output. 


The output of the oscillator is buffered by 
transistor Q42 which drives the divide-by-two flip- 
flop transistors Q46 and Q47. The divider is a 
bistable multivibrator. In operation, one of the 
transistors will be saturated and the other cutoff. 


Assume, for example, that transistor Q46 is sat- 
urated. The collector voltage of transistor Q46 will 
be low and will be approximately equal to the emit- 
ter voltage. Consequently, very little current 
will flow through resistor R128 so transistor Q47 
will remain biased to cutoff. Since transistor Q47 
is cut off, the collector voltage will behigh, and 
substantial current will flow through resistor 
R137 which will keep transistor Q46 biased to 
saturation. The circuit is stable that is, no 
changes will occur unless a disturbance is intro- 
duced from outside the circuit. The input to the 
divider from the buffer transistor Q42 constitutesa 
disturbance, The rectangular pulses from the 
buffer will be differentiated by capacitors C46and 
C47 across resistors R127 and R136, respectively. 
Diodes CR12 and CR13 are "steering" diodes. 
Their function is to direct a turn-off signalto the 
transistor which is in saturation while keeping any 
Signal from reaching the transistor which is cut 
off. Inthis example, whena negative pulse reaches 
the junction of resistor R136, diode. CR13 and 
capacitor C47, it will be blocked from passage 
through diode CR13, since the diode will be heavily 
reverse biased through resistors R138, R136 and 
R139. But diode CR12 will not be reverse biased 
since the collector, emitter and base voltages of 
transistor Q46 are approximately equal. Theneg- 
ative pulse will pass through diode CR12 andover- 
ride the positive bias being applied through resistor 
R137 to the base of transistor Q46. Transistor 
Q46 will turn off and its collector voltage will rise, 
causing current to flow in resistor R128 which in 
turn will bias transistor Q47 to saturation. The 
collector voltage of transistor Q47 will rapidly 
fall to approximately the emitter voltage which 
will remove the current flowing in resistor R137 
and maintain transistor Q46 in the cutoff state. 


The next negative input pulse will turn off 
transistor Q47 and by the same process as above 
will turn on transistor Q46. It is seen thateach 
succeeding negative pulse from the oscillator will 
reverse the condition of the two transistors, with 
the ''on''transistor going offand the "off" transistor 
going on. Thus, upon examining the waveformon 
the collector of either transistor, it is found that 
for every two negative pulses into the divider, one 
will appear at the collector. When the output is 
taken at one of the collectors, it is thenthe input 
frequency divided by two. The input frequency is 
31500 cps and the output is, therefore, 15750 cps. 
The output is differentiated by capacitor C49 across 
R141 and applied to the base of transistor Q48 where 
it is shaped to a pulse of about 10 us duration. The 
pulse taken from the collector Q48 is the same 
pulse referred to as the horizontal drive pulsein 


paragraph d. Horizontal Blanking Sync and Drive. 
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It is further buffered in transistor Q49 andcoupled 
by capacitor C53 to the base of the horizontal out- 
pul transistor Q50. 


The horizontal output transistor is normally 
biased for conduction. Voltage to the emitter of 
Q50 is supplied through resistor R152 and variable 
resistor R151, the WIDTH control. This control 
adjusts the supply voltageavailable to the stage. 
It also establishes the maximum currentthat can 
be drawn by the collector to control the amplitude 
of pulses to the horizontal yoke circuitry. When 
transistor Q50 is cut off by the positive pulses at 
its base, the collapsing magnetic fieldof inductor 
L8 develops a high potential negative pulse in the 
collector circuit. The yokecircuitry is composed 
of tuning capacitor C56, coil L8, two windings of 
the horizontal yoke in series, and coupling capaci- 
tors C57 and C60. Transistor Q50, operating as 
a switch, supplies a negative current pulse to 
capacitor C57. This capacitor couples the pulse 
to coil L8 to build up a magnetic field. When tran- 
sistor Q50 is conducting, the pulse disappears from 
coil L8 and the magnetic field collapses slowly. 
Current generated by the collapsing fiend enters 
the horizontal yoke as a linearly increasing saw- 
tooth. Horizontal centering is provided by vari- 
able resistor R161 which controls the amount of 
dc current in the yoke. The tuning capacitor C56 
regulates the horizontal retrace period. 


g- Vidicon TARGET (Sensitivity Control) 


The vidicon target voltage may be set either 
manually, by means of the TARGET potentiometer, 
or automatically through the self-contained auto- 
matic light control circuitry. When the target is 
set manually, the TARGET control acts as a vari- 
able voltage divider across the target supply. 


The automatic circuitry consists oftransistors . 
Q3, Q4, Q14 and Q15. Emitter-follower transistor 
Q4 isolates the automatic control circuitry from 
the video amplifier. The video signal present at 
the emitter of Q4 is amplified by Q15 andQ3. The 
signal from Q3 is rectified in the voltage doubler 
rectifier circuit and the resultant applied to the 
VIDEO LEVEL potentiometer R58. Thearmof the 
potentiometer is connected by resistor R57 to the 
base of the shunt regulator transistor Q14, 


The video output is held steady by this circuit 
as follows, Ifthe light level to the vidiconincreases, 
the video output of the vidicon increases. This 
causes the dc current to the base of the shunt reg- 
ulator transistor Q14 to increase, increasing the 
collector current and thus reducing the target 
voltage. The reduced target voltage causes the 
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video output of the vidicon to be reduced, and the 
video level is maintained. 


ine Sweep-Failure Protection Circuits 


Vidicon burns due to vertical or horizontal 
sweep failure are prevented by circuits which 
remove target and accelerating voltage to disable 
the vidicon. Sweep failureclamp transistor Q52 
is normally biased to cutoff and has no effect on 
the signal present at the junction of its collector 
with resistor R163 and the base of transistor Q5l. 
If either vertical or horizontal sweep should fail 
or reduce in amplitude, the clamp transistor Q52 
will be biased to saturation and will clamp the 
drive signal to the high voltage output stage which 
immediately removes target and accelerating volt- 
age from the vidicon. 


The bias to the clamptranslator is controlled 
by two transistors Q44 and Q45. Inputto transistor 
Q44 is derived from the vertical sweep signal at 
the output of the vertical sweep amplifier. Partof 
the vertical sweep signal is coupled by capacitor 
C50 from the emitter of transistor Q39 toa voltage 
doubler rectifier consisting of diodes CR15 and 
CR16, capacitor C51, and resistor R147. When the 
vertical sweep circuits are operating, a positive 
dc potential is developed across resistor R147. 
This positive voltage causes a current to flow in 
resistor R148 which is sufficiently large to satur- 
ate transistor Q44, Thus the collector of transistor 
Q44 will be at approximately ground potential. As 
a result, little of the current passing through re- 
sistor R156 is passed on through resistor R157 to 
the base of the clamp transistor. If the vertical 
sweep fails, transistor Q44 will no longer be held 
in saturation and its collector voltage will rise, 
causing current to flow through resistor R157 to 
the baseof the clamp transistor Q52. This satur- 
ates the clamp transistor and removes high voltage 
from the vidicon. 


Horizontal sync is developed from the horizon- 
tal flyback pulse and therefore will not be present 
if the horizontal sweep fails. Capacitor C58is kept 
charged by diode CR18 to the peak voltage of the 
sync tips that are present on the collector of tran- 
sistor Q43. If sync is present, this voltage will 
be high enough to pass a current through resistor 
R158 that will keep transistor Q45 in saturation. 
If sync is not present, Q45 will no longer be held 
in saturation and its collector voltage will rise, 
allowing enough current to flow in resistor R160 
to saturate the clamp transistor. 


A failure of either horizontalor vertical sweep 
is sufficient cause to remote the high voltage from 


the vidicon with this circuit. Of course, if both 
should fail simultaneously, the protection willalso 
function normally. 


i. Power Supply 


The 117 v, 60 cycle, ac primary power is 
appliedto transformer T2 througha localor remote 
control unit power switch. One secondary winding 
supplies heater voltage for the vidicon. The output 
of another secondary winding is rectified in the 
bridge of diodes CR8, CRY, CR10, CRlland filtered 
by capacitor C36 to provide power for the regulator 
circuits. 


(1) Regulated 20-Volt Power Source 


The rectified, unregulated voltage from 
transformer T2 is passed to a feedback regulator 
using transistors Q30, Q31 and Q32. Transistor 
Q30 operates as aseries regulator to maintain con- 
stant output voltage. Transistor Q32 is a control 
transistor which senses the output voltage varia- 
tions. Transistor Q3lisacurrentamplifier used 
to drive transistor Q30. The resistor (R95) from 
collector-to-emitter of transistor Q30 protects 
the transistor from high power dissipation under 
high line-voltage conditions. 


Precision resistors R97 and R98 forma 
voltage divider across the regulated power supply. 
When the output of the regulator is exactly 20 volts, 
the voltage at the junction of R97 andR98 will be 
slightly higher than the nominal voltage ofthe pre- 
cision zener diode CR28. Atthistime, the current 
through the base of transistor Q32 willbe between 
aiminimum of zero and a maximum which will 
saturate Q32. The collector voltage willaccording- 
ly be between its maximum and minimum values, 
and the emitter of driver transistor Q31 will follow 
the voltage on the collector of Q32. The output volt- 
age on the emitter of the regulator transistor Q30 
is controlled by the voltage on the emitter of the 
driver transistor, so the loop is now complete. If 
the 20-volt line tends to rise above its nominal 
value, the voltage at the junction of R97 and R98 
will rise, increasing base current intransistor Q32. 
The collector voltage of transistor Q32 will drop, 
causing the emitter voltage of transistor Q31 to 
drop, which in turn causes the emitter voltage of 
the series regulator transistor Q30 to drop and 
thus offset the initial rise in output voltage. If the 
output voltage tends to fall, exactly the reverse 
effect takes place and the output voltage remains 
constant. Precision divider resistors and a pre- 
cision Zener diode make a voltage adjustment un- 
necessary. 


(2) High Voltage Power Source 


A single transformer supplies all voltages 
over 20 volts magnitude of either polarity. Trans- 
former Tl is a self-resonant transformer that is 
driven at the horizontal scan frequency by transis- 
tor Q53. The output of the various taps on the 
secondary are rectified and filtered to provide 
vidicon target accelerating and controlgrid bias 
voltages. 


j- Focus Current Regulator 


Current for the vidicon focus coil is drawn 
from the regulated 20-volt supply. The currentis 
controlled by transistor Q55, If the focus coil 
current tends to decrease, the lower current 
through resistor R177 produces a lower current 
at the base of transistor Q54 which thenincreases 
the collector voltage of Q54, This change increases 
base current to transistor Q55, thus restoring the 
original focus coil current. Thetwo diodes CR29 
and CR31 are always forward biased and compen- 
sate for transistor variations with changes in 
ambient temperature. Focuscoilcurrent regula- 
tion is necessary because the resistance of the 
coil varies considerably as temperature changes. 


6. ADJUSTMENTS AND MAINTENANCE 
a. General 


The following is a detailed field alignment 
procedure that will provide complete camera ad- 
justments. In addition, preventive maintenance 
of the camera is supplied. 


b. Equipment Required 
Camera with local or remote control. 


(1) 


(2) Lens (see TEST PATTERN TO LENS 
DISTANCE TABLE). 
(3) Motorola 14'' Monitor. 


(4) Motorola Transistorized DC Multimeter 
or equivalent. 


(5) RETMA Resolution Chart 1956. 
(6) Crosshatch Generator. 
(Ud) Werweneves. 


Motorola Model T1014B Precision Wide- 
band Oscilloscope with TEKA-22 Accessory Probe. 
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DISTANCE 
SEE TEST 
PATTERN TABLE 


LENS ——eC3 CAMERA 


COAX. CABLE aa 


COAX. CABLE _- 


MONITOR 


CROSSHATCH 
TEST PATTERN OR GENERATOR 
RETMA RESOLUTION 
CHART 1956 
69B81053A77-0 
Figure 6, 


Equipment Set-Up Block Diagram 


c. Equipment and Test Pattern Set-Up 
joce Figure 6. ) 


A test patternis supplied with this instruction 
manual and should be used for adjustments only. 
Detailed testing of the camera should be performed 
with the industry standard, RETMA Resolution 
Chart 1956. This chart is very expensive, and 
the enclosed test pattern is sufficient for all but 
the most critical resolution or gray scale tests. 


To properlyuse the test pattern, itisnecessary 
for the monitor to be correctly adjusted for linearity 
size and horizontal frequency. Consult the monitor 
instruction manual for the adjusting procedure. 


Assuming a properly adjusted monitor, mount 
the test pattern on a wall and set the camera with 
the axis of the lens in line with the center of the 
test pattern and perpendicular to it. The distance 
from the test pattern to the camera lens mounting 
plate should be determined from the following table. 


TES! PATTERN TO LENS DISTANCE 


Pattern Supplied 
RETMA Resolution Chart 1956 


NOTE 


These distances scan a vidicon area 
9/16" wide. 


d. Mechanical Adjustments 


(1) Check vidicon for proper rotation within 
deflection yoke, Ifnecessary, graspvidiconin rear 
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and rotate. Use the short pinonthe vidicon socket 
as a guide. The pin viewed from the back should 
be located at the 3 o'clock position. (See Figure 7. ) 


-———— SHORT PIN 
AT 3 O'CLOCK 


VIDICON 


REAR AEPD-1(8995-0 


Figure 7; 
Vidicon Horizontal Line Guide 


(2) Attach a piece of 75-ohm coaxial cable 
between the camera and the crosshatch generator, 


(3) Attach a piece of coaxial cable between 
the generator and the monitor, 


(4) The monitor must be terminated. 


(5) Place the camera in the alignment jig (if 
used) and verify the distance between the lens 
mounting plate and the test pattern. Refer to the 
table. 


(6) Set up a test pattern illumination of 30 foot- 
candles. 


(7) Set the lens iris collar to the widest open- 
ing (maximum aperture). 


(8) Set the lens focus collar to the proper 
distance. 


(9) Set BEAM control to maximum counter- 
clockwise position. 


e. Electrical Adjustments 


(1) Turn camera and monitor ON and allow 
10 minutes warm-up time. 


VERTICAL 
SIZE 


VERTICAL 
CENTER 


HORIZONTAL 
CENTER 


HORIZONTAL 
SIZE 


Figure 8. 
Power Supply and Deflection Board 


(2) Rotate the HORIZONTAL SIZE and VER- 
TICAL SIZE controls to their mid-range poSitions, 
Refer to Figure 8. 


NOTE 
The 20-volt dc will remain constantas the 
line voltage is varied from 100 voltsac to 
130 volts ac. 


(3) Set FOCUS control to mid-range position. 


(4) Set the OF F-MAN-AUTO Selector switch 
on the control unit to the AUTO position. 


(5) Uncap the lens. 


(6) Adjust the BEAM control to resolve the 
highlights (turn knob clockwise until the picture 
just appears normal), 


(7) Adjust the FOCUS control for maximum 
picture resolution. 


(8) Set the lens focus collar to the proper 
distance. 


(9) Set the lens iriscollar for the widest open- 
ing (smallest F number). 


(10) Adjust the focus screw, located beneath. 
the lens mounting plate, for best optical focus. 


(11) From this point on, 
focus via the lens collar. 


adjust the optical 
(12) Reduce the monitor raster using horizontal 
size, vertical size, and vertical linearity controls. 


(13) Adjust the picture for proper horizontal size 
using the test patterndiagram. Referto Figure 9. 


(a) Rotate the HORIZONTAL SIZE control 
until the arrowheads on one side ofthe picture just 
touch the edge of the raster. Refer to Figure 9. 


MONITOR CAMERA 


SCAN SCAN 


PICTURE 
TILT 


AEPD-48996-0 


Figure 9. 
Test Pattern Diagram 


(b) Rotate the HORIZONTAL CENTER 
control until the image is centered in the reduced 
raster area. 


(c) If necessary, adjust the picture tilt. 
Refer to Figure 10; 


1. Remove the power anddeflection 


board. 

2. Loosen yoke screw next to beam 
magnet. Refer to Figure 10. 

3. Replace the power and deflection 
boards. 


4, Twist the deflection yoke for 
proper alignment. 
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VIDICON 
TUBE 


VIDICON 
BEAM ALIGNMENT 
MAGNETS 


FOCUS 
COIL 
(UNDER LIGHT 

SHIELD) 


P4 C36 TZ Fl 


DEFLECTION YOKE 


Figure 10, 
Camera View with Cover Removed 


5. Maintain proper vidicon position- 
ing while tightening clamp. Refer to Figure 7. 


(d) Repeat Steps (a), (b) and (c), as ne- 
cessary so that the test pattern arrowheads just 
touch both vertical edges (sides) of the raster. 


(14) Adjust the picture for proper vertical size 
using the HEIGHT and VERTICALCENTER controls. 


(a) Rotate the VERTICAL SIZE control 
until either the top or bottom set of arrowheads 
touches the respective edge of the raster. 


(b) Rotate the VERTICAL CENTER con- 
trol until the picture is centered. 


(c) Readjust height and centering so that 
the test pattern arrowheads just touch the top and 
bottom of the raster. 


(15) Test linearity and geometry by superim- 
posing the crosshatch generator signal upon the 
camera presentation on the monitor. 


(a) Adjust the crosshatch generator so 
that one of the horizontal lines passes through the 
dot in the center of the test pattern. 


(b) Adjust the VERTICAL SIZE control 
for the conditions shown in Figure 11. 


(16) 


Remove the crosshatch generator. 
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(17) 
used). 


Check the optical alignment (if no fixture 


SIXTH DOT 


AEPD-{8997-0 
SIXTH DOT 


Figure ll. 
Crosshatch Test Pattern Diagram 


(a) Adjust the HORIZONTALSIZE control 
for maximum scan (controlturned fully clockwise). 


(b) Adjust the VERTICAL SIZE control 
for maximum scan (control turned fully clockwise). 


(c) Adjustthe camerahousing so that the 
test pattern falls in the center of the vidicon face- 
plate as viewed on the monitor. Refer to Figure 12. 


TEST PATTERN CENTERED ON 
YVIDICON FACEPLATE 


AEPD~-148998-0 


VIDICON FACEPLATE MONITOR 
(OVER SCAN) SCAN 


Pigure 12, 
Centered Test Pattern Diagram 


y M4843 M4627 
of ey 22k 
4.7K 220 
+24V 
SR1156 “o + 
3.9K 
4n3029-| 35/50 
Ao — 94V SOURCE 
SRH56 fh =“ 
4,5M9Z5 +]i5/150 aes 


447VAC 3 


eat 
NC. 4100V 
pot 


(d) Check for the proper distance from 
lens mounting plate to test pattern. 


(e) Readjust the VERTICAL SIZE and 
HORIZONTAL SIZE controls of the camera for 
proper scan. The pattern arrowheads should be 
at the edges of the monitor scanned area. 


(18) 
pattern, 


Align the beam magnets using the test 


(a) Procedure With Wobbulator 
(Not Supplied) 


1. Attach the Wobbulator as shown 
in Figure 13. 


2. Adjust the beam magnets (shown 
in Figure 10) by loosening the holding screws and 
rotating them. 


-91V 


oe TO VIDICON 
one SOCKET, PING 
TO CHASSIS 


| © GROUND 


NOTE: 


UNLESS OTHERWISE SPECIFIED: 
RESISTOR VALUES ARE IN OHMS, 1/2 WATT,2 10%. 
CAPACITOR VALUES ARE IN MICROFARADS. 


63C81053A78-0 


PAP UReRL 5:5 
Wobbulator Circuit 


3. Adjust the beam magnets for super- 


position of the center circle as shown in Figure 14, 


4. Adjust the beam magnets for equal 
rotation ofthe diagonal lines while holding the center 
in superpoSition. 


5. Fasten the beam magnets in posi- 
tion by tightening the holding screws. Be careful 
not to allow the magnets to slit out of position. 


6. Readjust verticalandhorizontal 
centering as required. 


i. UWnecessary, adjust picture tilt. 


8. Adjust the monitor to fullraster. 


(b) Procedure Without Wobbulator 


1, Rotate the FOCUS control on the 
localor remote control unit so that the picture passes 
on both sides of optimum adjustment. 


2. Adjust the beam magnets (shown 


in Figure 10) by loosening the holding screws and 
rotating them. 
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AEPD-48999-0 


VIDICON BEAM ALIGNMENT 


Figure 14, 


Vidicon Beam Alignment Diagram 


Sie 


3. Rotate both beam magnets (see 
Figure 14) so that the center circle of the test 
pattern remains ina fixed position as the FOCUS 


control is rotated quickly back and forth. 


4. 


5. 


Za Fasten the beam magnets in posi- 
tion by tightening the holding screws. Be careful 
not to allow the magnets to slip out of position. 


Readjust verticaland horizontal 


centering as required. 


fe 


6. 


ce 


If necessary, adjust picture tilt. 


Adjustthe monitor to fullraster. 


Video Signal Adjustments 


(a) 


Manual Target Adjustment 


i. 


Adjust the lens iris collar to F/2.8. 


HIGH PEAKING 


VIDEO GAIN 


2. Move the OFF-MAN-AUTO switch 
on the control unit to the MAN position. 


3. Adjust the BEAM, TARGET and 
FOCUS controls on the control unit for the best 
possible picture. 


4, Adjust the TARGET control for 
0.12 volt p-p of signal at the baseofQ6, the tran- 
sistor in the gain control stage. 


5. Check this video signal for the 
presence of both horizontal and vertical vidicon 
blanking pulses. 


(b) Automatic Target Adjustment 


1. Move the OF F-MAN-AUTO switch 
on the control unit to the AUTO position, 


2. Adjustthe VIDEO LEVELcontrol 
(see Figure 15) for 0.12 volt p-p of signal at the 
base of transistor Q6. 


3. Adjust the BEAM control to the 
"wipe'' condition for best picture. 


4. Move the OFF-MAN-AUTO switch 
back and forth between MAN and AUTO positions. 
There should be no noticeable change inthe picture. 


(c) SET-UP Adjustment 


1. Set-up refers to the distance 
between the blacks in the video signaland the blank- 
ing level. This should be set while viewing the 
output signalonanoscilloscope. Adjust the SET-UP 
control so that the distance between the maximum 


SETUP VIDEO LEVEL 


Figure 15, 
Video Amplifier Board 


picture blacks and blanking level is about 0.2 volt. 
(See Figures 15 and 16.) 


2. In the event that scope presenta- 
tion is not available, simply adjust the SET-UP 
control to the point at which detail in the darker 
areas of the picture is not lost (as viewed on a 
monitor). 


(d) Composite Video Signal Alignment 


1. Connect an oscilloscope to the 
center leadof the video outputjackJ4. Be certain 
that the camera output is terminated in 75 ohms. 


2. Test the maximum composite 
video signal output level. 


a. Set the lens iris collar to 
£72.38, 


b. Turn the VIDEO GAIN con- 
trol (see Figure 15) clockwise until the signal at 
the video output jack reaches 1.7 volt p-p. 


Se “Check the sync amplitude for 


Ons volte 


NOTE 
Set-up voltage will vary depending on 
vidicon age, lighting conditions and 
video amplifier tolerances. 


(e) High Frequency Response Alignment 


1. Set the lens iriscollarto f/2.8. 


2. Checkthe test pattern illumination. 


3. Adjust the monitor brightness 
control for a fairly dark picture. 


4. Adjust the HIGH PEAK trimmer 
(see Figure 15) so that the monitor picture shows 
no trailing blacks or whites or the horizontal or 
mid-frequency bars of the test pattern. Thehori- 
zontal low or mid-frequency test barsare the heavy, 
black, horizontal bars at the bottom of the large 
circle. 


(20) Video Output Transistor Check 


(a) Unterminate the camera by removing 
coaxial connection to the monitor. 


(b) 


eral times. 


Short the video output to ground sev- 


(c) Reterminate the camera andcheck the 
waveform at the video output jack J4. 


(d) There shouldbe no change in the wave - 
form what it was before the shorting took place. 


(e) Cap the lens and check for low fre- 
quency noise. This shows up as lightand/or dark 
horizontal streaks or bars on the monitor screen. 


Check for dirtonthe lens and vidicon 
Clean them if necessary. 


(f) 


faceplate. 
1. Set the lens down to f£/16. 


2. Set lighting illumination to max- 


imum, 
3. Check monitor for presence of 
dirt on lens or vidicon faceplate. 


WHITE 
VIDEO 


BLACK LEVEL 


SET-UP 
BLANKING LEVEL 
SYNC 
SYNC LEVEL 
4.5 OB SE AEPD-19000-0 
U SEC 
63.5U SEC 
5.5 U SEC 
Figure 16. 


One TV Line of Composite Video Information 


ihe Vidicon Target Erasure 


(Clearing Target of Retentive Image) 


Two methods can be used for erasing retained 
images which are the resultofa camera remaining 
fixed on a stationary object for long periods. 


Method (1) can be used in the field, as it is 
easily performed without removing the c 
from its mounting. This method can also be usv 
as a regularly scheduled part of maintenance to 
insure satisfactory results when image retention 
is objectionable. 


Method (2) can be used as a corrective proce- 
dure when the camera is dismounted and brought 
into the shop. In some stubborn cases ofsevere 
image retention it may be necessary to use both 
methods to obtain a satisfactory erasure. 


Preventive Maintenance 


(a) Cap lens so that no light falls on vidi- 
con faceplate. 


(1) 
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(b) With camera operating, select the 
MAN (manual) mode of sensitivity adjustment, and 
rotate the TARGET control to the fully clockwise 
‘position for maximum target voltage. (About 
+120 volts in extreme clockwise position. ) 


(c) Adjust BEAM control to obtain auni- 
formly white picture on the monitor making certain 
there are no distortions or predominant darkareas 
in the picture. This generally occurs inthe center 
of the BEAM control range. 


(d) Operate in this manner for one minute 
if this is a regularly scheduled part of maintenance. 


A longer erasure time may be required 
if the image retention is severe. 


(e) Return camera to normal operating 
mode. 


tee Sree in eis neds 
(a) Remove lens and evenly illuminate 
the vidicon target with a 150-watt flood lampata 
distance of about 7-inches from the camera. 


(b) With camera operating, select the 
MAN (manual) mode of sensitivity adjustment and 
set TARGET control for +100 volts. (Measured 
at the Target Voltage Test Point) 


(c) Adjust BEAM control to resolve the 
white area without introducing any distortion inthe 
monitor picture. This generally occurs in the 
center of the BEAM control range. 


(d) Operate in this manner foras longas 
is necessary to obtain erasure (30 minutes should 
be satisfactory for most cases. Do not exceed 
2 hours, ) 


(e) Return camera to normal operating 
mode, 


NOTE 
These methods cannot be used for clear- 
ing the vidicontarget for sunburns or burns 
caused by other very intense light. 


g. Vidicon Replacement 


(1) Loosen the screws at each end of the top 
cover and remove the top cover from the camera. 


(2) Remove the lens mounting plate from the 


front of the camera by removing the four mounting 
screws. 
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(3) Grasp the back of the vidicon with one hand 
and with the other hand, remove the vidicon socket. 


(4) A small metal clip holds the vidicon in 
from the front. Loosen the screw thatholds this 
clip, and swing the clip away from the vidicon face- 
plate. 


(5) Push the vidicon through the front of the 
camera. 


(6) Put the new vidicon in the camera. The 
short pin should be in the 3 o'clock position when 
viewed from the rear of the camera. 


(7) Grasp the vidicon with one handand with 
the other hand, push on the vidicon socket. 


(8) Swing the front clip over the faceplate of 
the vidicon and tighten the screw holding thisclip. 
Do not overtighten this screw as there is danger 
of vidicon breakage. 


(9) Replace the lens mounting plate and install 
a lens. 


(10) Connect the camera to amonitor andturn 
down the BEAM control (fully counterclockwise). 
Aim the camera at the test pattern and perform 
the beam alignment procedure described inStep 19 
of the ADJUSTMENTS AND MAINTENANCE section 
of this manual, 


(11) Turn off the camera and install the top 
cover on the camera. 


7. TROUBLESHOOTING 
a. General 


If any failure should occur in the camera, a 
qualified serviceman should perform the trouble- 
shooting and repair. An understanding of the 
OPERATING INSTRUCTIONS, CIRCUIT DESCRIP- 
TION and ADJUSTMENTSAND MAINTENANCE is 
essential for efficient troubleshooting. 


Inany case of malfunction, fuses, power sources 
and system intercabling should be checked. The 
monitor(s) controls should be set for normal oper- 
ating levels with the monitor (or last monitor in 
chain) properly terminated. Refer to monitor in- 
struction manual. 


If the malfunction still persists, checkoperating 
control settings asa possible cause. Symptoms ofim- 
proper control settings are describedin paragraphc. 


Then proceed with preliminary visual inspection 

of circuit components. Look for overheating, dis- 
coloration or loose parts and connections. If all 

appears normal, follow the steps outlined in the 

Preliminary Test Procedure paragraph d. It will 

help localize the malfunction to chassis mounted 
components or to one of three circuit boards. 


Once the trouble area has been localized, 
refer to the Service Aids paragraph for detailed 
circuit and troubleshooting information. 


Before proceeding with camera servicing, it 
will be helpful to review transistor operation, 
symbols and normal biasing. 


Two basic types of transistors are used in 
the Motorola camera. They are the P-N-P and 
N-P-N shown symbolically in Figure 17. These 
transistors consist of two junctions with the base 
common to both. The base-emitter junction is 
normally conducting, and the base-collector junc- 
tionis normally non-conducting. For this condition 
to exist, the collector circuit battery musthave a 
higher voltage than the battery between the emitter 
and the base. Figure 18 showsa simplified circuit 
using a P-N-P type transistor, 


PNP TYPE 


COLLECTOR 
BASE 
EMITTER 


Figure 17. 
Transistor Symbols 


NPN TYPE 
COLLECTOR 
BASE 
EMITTER 
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Since the base-emitter junction is conducting, 
the emitter and base will be at approximately the 
same potential. The base in this case will be in 
the order of a few tenths of a volt more negative 
than the emitter. The base-collector junction, 
however, is non-conducting and the collector will 
be in the order of a few volts more negative than 
the base (or emitter, since the base and emitter 
are at the same potential). 


A similar situation exists with N-P-N type 
transistors; however, the polarities are reversed. 


There are many exceptions to "normal" bias- 
ing such as in stages that are driven into cut-off 
or saturation. While in saturation, all terminals 
ofthe transistor (base, collector, emitter) can be 
about the same potential. In cut-off, the basecan 
be more positive (P-N-Ptransistor) than the emitter. 


Most of the transistors inthe Motorola camera 
are 'normally"' biased by the use of resistive divi- 
ders fromthe power supply or by using potentials 
established in previous stages. 


b. Test Equipment Required 


(1) Motorola Model T1014B Oscilloscope with 
accessory TEKA-22 High Impedance Attenuator 
Probe or any quality oscilloscope witha calibrated 
time base. 


AEPD-7242-0 


Figure 18. 
Simplified Transistor Circuit 


(2) Television dot or crosshatch generator. 
(3) Standard Motorola Test Pattern (included 
with this manual). 


(4) Variable voltage autoformer (to adjust 
power line voltage). 


(5) AC-DC high impedance voltmeter. 


(6) Monitor raster reducer. No reducer is 
needed when using Motorola Monitor Models 
SIIOLGIW, CIL0ZCI/Womoliz 7A, Picture size 


controls have sufficient range to reduce the raster 
for camera adjustments. 


c. Improper Operating Control Settings 


Apparent malfunction can result from improper 
operating control settings or lighting conditions. 
Before attempting to service the camera review 
paragraph 3. OPERATING INSTRUCTIONS and 
check the symptoms and causes listedinthe follow- 
ing paragraphs. 


No Picture 


(1) 


BEAM setting toolow. Sensitivity TAR- 
GET setting too low when in MANual position. 


Poor Contrast 


Insufficient illuminationonscene. Sensi- 
tivity TARGET setting too low when in MANual 
position. Lens stopped down too much. Monitor 
contrast setting too low. 


ao 


(3) Poor Focus _ 

Optical focus setting. Beam setting too 
high. Dirty lens. Sensitivity TARGET setting too 
high when in the MANual position... Electrical focus 
setting incorrect, 


(4) Poor Resolution 
Electrical FOCUS incorrect or BEAM 
setting too high. Sensitivity TARGET setting too 
high when in the MANual position. 
(5) High Image Retentivity 
Insufficient illumination on scene or lens 
opening too small. Sensitivity TARGET setting 
too high when in the MANual position. 


d. Preliminary Test Procedure 


When it has beendetermined that system inter- 
cabling, fuses or control settings are not respon- 
sible for camera malfunction, remove eamera 
from its housing and follow the Preliminary Test 
Procedure Chart for the necessary chassis tests. 


When the malfunction section has been 
located, refer to the Service Aids paragraph to 
make a detailed circuit analysis. 


If the camera must be restored to normal 
operation quickly, the serviceman can simply re- 
place the entire defective circuit boardas outlined 
in the Preliminary Test Procedure Chart in the 
following paragraphs. 


e. Circuit Board Replacement 


Though transistors are inherently reliable de- 
vices, camera shut-down can result because of 
possible transistor or other component failure. 
However, such shut-downs have been reduced toa 
minimum by the removable circuit board design 
of the Motorola camera. Any defective circuit 
board can be replaced injust afew minutes. Access 
to the two printed circuit boards is by removing 
the two end screws at the top of the camera housing, 
then lifting the cover from the bottom section. 


(1) Power and Deflection Circuit Board 
Loosen hex head bolt holding the circuit 
board to the camera chassis. Remove yoke and 
vidicon sockets. Slide the board toward the lens 
end of camera and lift vertical board from camera 
chassis. 


(2) Video Board 


Unsolder vidicon lead. Loosen hex head 
bolt holding the video board to the camera chassis 
and slide board toward the lens end of camera. 
When putting the new circuit board in place, be 
certain that the bolt is tightened securely to ensure 
a good ground connection for the video circuits. 
Resolder vidicon lead. 
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fe Service Aids 


This paragraph provides several aids to 
servicing the Motorola camera. Review them care- 
fully, then follow normal troubleshooting procedure. 


When the defective component has been located, 
it must be removed and carefully replaced withan 
exact duplicate. Install the camera in the closed 
circuit television system and check the adjustment 
of any chassis control which might have been initially 
readjusted inanattempt to restore the malfunction- 
ing camera. 


(1) Detailed Camera Schematic Diagram 


The shcematic diagram contains complete 
circuit information, with part reference numbers 
which indicate the physical locationof the part with 
reference to the two circuit boards and the camera 
chassis. Voltages and waveforms are also provided 
to aid the qualified serviceman in localizing trouble 
to a stage or component, 


(2) Circuit Board Detail Diagrams 


These diagrams show the location of all 
components on the printed circuit boards. 


(3) Parts List 


Replace any defective components with the 
exact type shown in the Parts List on the back of 
the camera schematic. Replacement with the exact 
Motorola part will assure optimum camera 
performance. 


(4) Use of the Motorola Model T1014B 


The Motorola Model T1014B Oscilloscope 
with a Model TEKA-22 High Impedance Attenuator 
Probe was used to determine the waveforms shown 
on the camera schematic diagram. 


(5) Operating Instructions for SLN6176A 


Servicing Module = 

The Model SLN6176A Service Extender is 
intended for use in troubleshooting the Model 
S1140A Camera Circuit Boards. However, the 
Extender is not intended for use when the video 
amplifier is defective since the video amplifier can 
be troubleshot with the circuit board inthe normal 
position, 


CAUTION 
When using the service extender, the 
picutre may show signs of noise or os- 
cillation. This is common since the 
circuits are not properly shielded when 
the extender is used. 


The service extender is intended for use when- 
ever a defective circuit cannot be reached with a 
probe when the circuit board is in the camera 
housing. All waveforms, except those of the video 
amplifier, will be unchanged when the extender is 
being used. 
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(3) Poor Focus 
Optical focus setting. Beam setting too 
high. Dirty lens. Sensitivity TARGET setting too 
high when in the MANual position... Electrical focus 
setting incorrect. 


(4) Poor Resolution 
Electrical FOCUS incorrect or BEAM 
setting too high. Sensitivity TARGET setting too 
high when in the MANual position. 
(5) High Image Retentivity 
Insufficient illumination on scene or lens 
opening too small. Sensitivity TARGET setting 
too high when in the MANual position. 


d. Preliminary Test Procedure 


When ithas beendetermined that system inter- 
cabling, fuses or controlsettings are not respon- 
sible for camera malfunction, 
from its housing and follow the Preliminary Test 
Procedure Chart for the necessary chassis tests. 


remove eometa 


When the malfunction section has been 
located, refer to the Service Aids paragraph to 
make a detailed circuit analysis. 


If the camera must be restored to normal 
operation quickly, the serviceman can simply re- 
place the entire defective circuit boardas outlined 
in the Preliminary Test Procedure Chart in the 
following paragraphs. 


e. Circuit Board Replacement 


Though transistors are inherently reliable de- 
vices, camera shut-down can result because of 
possible transistor or other component failure. 
However, such shut-downs have been reduced toa 
minimum by the removable circuit board design 
of the Motorola camera. Any defective circuit 
board can be replacedinjusta few minutes. Access 
to the two printed circuit boards is by removing 
the two end screws at the top of the camera housing, 


then lifting the cover from the bottom section. 


(1) Power and Deflection Circuit Board 

Loosen hex head bolt holding the circuit 
board to the camera chassis. Remove yoke and 
vidicon sockets. Slide the board toward the lens 
end of camera and lift vertical board from camera 
chassis. 


(2) Video Board 


Unsolder vidicon lead. Loosen hex head 
bolt holding the video board to the camera chassis 
and slide board toward the lens end of camera. 
When putting the new circuit board in place, be 
certain that the bolt is tightened securely to ensure 
a good ground connection for the video circuits. 
Resolder vidicon lead. 
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fee Service Aids 


This paragraph provides several aids to 
servicing the Motorola camera. Review them care- 
fully, then follow normal troubleshooting procedure. 


When the defective component has been located, 
it must be removed and carefully replaced withan 
exact duplicate. Install the camera in the closed 
circuit television system and checkthe adjustment 
of any chassis control which might have been initially 
readjusted inanattempt to restore the malfunction- 
ing camera. 


(1) Detailed Camera Schematic Diagram 


The shcematic diagram contains complete 
circuit information, with part reference numbers 
which indicate the physical locationofthe part with 
reference to the two circuit boards and the camera 
chassis, Voltages and waveforms are also provided 
to aid the qualified serviceman in localizing trouble 
to a stage or component, 

(2) Circuit Board Detail Diagrams 


These diagrams show the location of all 
components on the printed circuit boards. 


(3) Parts List 


Replace any defective components with the 
exact type shown in the Parts List on the back of 
the camera schematic. Replacement with the exact 
Motorola part will assure optimum camera 
performance. 


(4) Use of the Motorola Model T1014B 


The Motorola Model T1014B Oscilloscope 
with a Model TEKA-22 High Impedance Attenuator 
Probe was used to determine the waveforms shown 
on the camera schematic diagram. 


(5) Operating Instructions for SLN6176A 


Servicing Module 

The Model SLN6176A Service Extenderis 
intended for use in troubleshooting the Model 
S1140A Camera Circuit Boards. However, the 
Extender is not intended for use when the video 
amplifier is defective since the video amplifier can 
be troubleshot with the circuit board inthe normal 
position. 


CAUTION 
When using the service extender, the 
picutre may show signs of noise or os- 
cillation. This is common since the 
circuits are not properly shielded when 
the extender is used. 


The service extender is intended for use when- 
ever a defective circuit cannot be reached with a 
probe when the circuit board is in the camera 
housing. All waveforms, except those ofthe video 
amplifier, will be unchanged when the extender is 
being used. 


1. USE OF PRELIMINARY TEST PROCEDURE 


The symptoms indicated in this procedure cover decisive malfunctions which can be localized to a 
particular circuit board or component with the associated tests. 


Some problems which arise may not be easily diagnosed with the preliminary test procedure. For 
example, loss in resolutioncan result froma weak vidicon tube, video circuits, voltage regulation, etc. 
In these instances, only a careful circuit analysis using specialized test equipment can locate the trouble. 


Before using this test procedure, be certain system intercabling power sources, fuses and monitors 
are properly connected. Apparent malfunction can result from improper setting of camera or monitor 
operating controls. It is therefore necessary to review the effects of control settings and the proper 
procedure to make the adjustments. 


If the malfunction still persists, use this Preliminary Test Procedure to localize the trouble. 

If the camera must be returned to service quickly and the malfunctionhas been isolated toa particular 
circuit board, refer to the paragraph on CIRCUIT BOARD REMOVAL AND REPLACEMENT for instruc- 
tions. Only a few minutes is required to remove and replace any circuit board. 

ll. TEST EQUIPMENT REQUIRED 
1. AC-DC Voltmeter 
2. Local Control Kit, Model SCN6127A 
3. Video Monitor 


lll. TEST PROCEDURE 


If the camera has video output, use TEST GROUP I. Locate the symptom which applies and make 
the test indicated. 


If the camera has no video output, check for -17 v de at J405, contact 2 and at J404, contact 10. If 
voltage is low or absent proceedwith TEST GROUPII. If-17vdcis present, proceed with TEST GROUP II. 


TEST GROUP | 


REPLACE OR PROBABLE 
TEST SYMPTOM CHECK FOR TROUBLESHOOT AREA AFFECTED 
1 Stationary spots Spots remain after Vidicon tube 

cleaning vidicon face. 
z cowie Ge UE ees 
P4, contacts 3 and 7. 
200 ohms on J405, Power & Delfection Vert. sweep amplifiers 

Board 


contacts 3 and 7. 
. a a. 
Video Board Pulse Shaper, Vert. 
Blanking Mult. 


VIDEO PRESENT 


Vert. size greatly 
expanded 


No Horiz. or 
Vert. Sync Video 
& Blanking OK 


No Vert. Sync 
(Video, Blanking, 
Horiz. Sync OK) 


No Horiz. Sync 
Video, Blanking, 
Vert. Sync OK 


No Vert. Blanking 
Video, Sync OK 


Video Board Horiz. Sync Shaper 
Video Board Vert. Blanking Mixer 


TEST GROUP | (CONT’D) 


REPLACE OR PROBABLE 
TEST SYMPTOM CHECK FOR TROUBLESHOOT AREA AFFECTED 


Power & Deflection Board| Vert. Output Amp or 
Centering control 


Vert. Centering Vert. Center control 
shifted suddenly. | does not correct shift 
Video, Sync, 
Blanking OK. 


Horiz. Centering | Horiz. Center control Power & Deflection Board|/Horiz. Centering control 


shifted suddenly. | does not correct shift 
Video Board Signal Amplifier 


Video, Sync, 
Horiz. yoke or L8 


Blanking OK. 
Vert. Sweep Amplifier 


Power & Deflection Board|Focus Regulator Circuit 


Noise from vidicon. Clean Target Ring contact |Target contact 


TEST GROUP Il 


REPLACE OR 
TEST SYMPTOM CHECK FOR TROUBLESHOOT 
1 


20 volt test point |29 v absent at 
shows low or no collector of Q30 
voltage. 


No sensitivity re- 
gulation inAUTO- 
MATIC operation, 
Video, Sync, 
Blanking OK. 


Sudden change in | Changing Width con- Horiz. Board 
width or horiz. trol does notcorrect 
symptom, 


NO VIDEO, -17 VOLTS SUPPLY LOW OR ABSENT 


PROBABLE 
AREA AFFECTED 


Power & Deflection Board |Power transformer, 
diodes, etc. 


NO VIDEO, -17 VOLTS PRESENT 


TEST GROUP Ill 
REPLACE OR PROBABLE 
SLEEP Bow ol RESULTS LES 2 RESULTS |TROUBLESHOOT |} AREA AFFECTED 
1 Touch P401 


ee ee 
No noise in Video Board Video amplifier 
video output circuits 


(pin onorange 
ett ae foie ee 


lead) 
video output following 
step 2 
present 


Test for 6-7v 
ac across 
vidicon pin 8 
to ground. 
Perform 
following 
step 3. 


Vidicon fila- 
ment is not 
lit. 


Check for lit 
vidicon fila- 
ment 


Vidicon fila- 
ment is lit. 


TEST GROUP Ill (CONT’D) 
REPLACE OR PROBABLE 
STEP| TEST 1 RESULTS TEST 2 RESULTS TROUBLESHOOT AREA AFFECTED 


3 Check for | No voltage Power & Deflection Board 
Horiz. osc. or 


target 

voltage 
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9 (4-90 v | voltage high volt- |present. 
dc) present age at vidi-|Perform 
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NOTES: 


4, UNLESS OTHERWISE SPECIFIED: 
RESISTOR VALUES ARE IN OHMS, 1/4 WATT, +10% 
CAPACITOR VALUES ARE IN MICROFARADS, 


2. COMPONENTS LOCATED ON LOCAL OR REMOTE CONTROL UNIT. 
3. DIRECTION ARROWS ON CONTROLS DENOTE CLOCKWISE ROTATION. 


4. EXPLANATION OF CIRCUIT BOARD EDGE-CONNECTIONS: 
A. P2= VIDEO AMPLIFIER BOARD (MATES WITH J2), 
B. P3 = POWER SUPPLY AND DEFLECTION BOARD. (MATES WITH J3). 
C. Pi = VIDICON TARGET. 
D, P4= YOKE COILS, (MATES WITH J4). 


PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Video Amplifier, Model SLN6166A-4 
Circuit Board Detail 

Motorola No. EPD-19020-D 
3/1/68-UP 
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NOTES: 
4. UNLESS OTHERWISE SPECIFIED: 
RESISTOR VALUES ARE IN OHMS, {/4 WATT, + 10% 
CAPACITOR VALUES ARE IN MICROFARADS. 
2. COMPONENTS LOCATED ON LOCAL OR REMOTE CONTROL UNIT. 
3. DIRECTION ARROWS ON CONTROLS DENOTE CLOCKWISE ROTATION. 
4 EXPLANATION OF CIRCUIT BOARO EDGE-CONNECTIONS 
A.P2= VIDEO AMPLIFIER BOARD (MATES WITH J2), 
B. P3= POWER SUPPLY AND DEFLECTION BOARD. (MATES WITH J3). 
C.Pi= VIDICON TARGET. 
D. P4= YOKE COILS, (MATES WITH J4) 


PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Video Amplifier, Model SLN6166A-4 
Circuit Board Detail 

Motorola No. EPD-19020-D 
3/1/68-UP 
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PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Power Supply and Deflection, 
Model SLN6167A-4 

Circuit Board Detail 
Motorola No, EPD-19024-F 
3/1/68-UP 


OMPONENT SI 31 
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re SLN6166A-1 


SLN6166A-2 
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TOR 
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iad ac 


Cc WAS 23D82601A15, TOP RIGHT 
3 uf OF BOARD 

2 REMOVED 21K840713, EMITT 
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Ql1l COLLEC 
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R25 


47 CIRCUIT WAS AS 


| 


REMOVED 
21D82610C10, 100 uuf 
CIRCUIT WAS AS 
SHOWN BELOW 


Q6 EMITTER 


1 uf BOARD 
ADDED TOP RIGHT 
peer [or'bonno 
SLN6166A-4 REMOVED WAS TOP RIGHT 

65129228 330K; +10%; 
1/4 W 
REMOVED WAS 
65129010 680K; +10%; 
1/4 Ww 

CRB REMOVED WAS 
48D83461E16 ZENER | OF BOARD 
DIODE; 91 V 

Ro? [ADDED 

BB WAS 65129225 10K; 

£10%; 1/4 W OF BOARD 


PARTS LIST 


SLN6166A Video Amplifier Kit EPD-17222-D 


REFERENCE MOTOROLA 


CAPACITOR, fixed; ee] 
100 v; unl stated 

.022 uf; 200 v 

5 uf +100-15%; 150 v 

15 uf 420%; 25 v 


Cl, 34 
C2 
G37 558; 9, 125 
13, 14, 21, 23, 
25 

Cay 20, 22 
cé 


8K863508 
23C82077C02 
23D83214C02 


23D83214C17 
20K867490 


3.3 uf +20%; 15 v 
var: 8-50 


C19 23D82601A12] 100 uf +150-10%; 6v 


C20, 32 8K857472 -047 uf; 200 v 

C24 23C82077C16| 400 uf +150-10%; 6v 
C26, 28 8D82905G04 | .068 uf; 50 v 

C29, 80 21K865452 680; 500 v 

C30 21K840812 200 +5%; 500 v 

C31 8K657473 01 uf; 200 v 

C35 21K865922 390; 500 v 


c70 23D82601A09} 100 +150-10%; 25 v 
SEMICONDUCTOR DEVICE, 
diode; (SEE NOTE) 
germanium 

silicon 

silicon 

zener type: 9lv 

CO1L, special purpose: 

16 uh; coded RED, YEL 

25 uh; coded RED, BLU 


48K863030 
48C82392B03 
48D82420C05 
48D83461E16 


CR2, 3, 6 
CR4, 5 
CR7 
CR8 


24N82 480B02 
24D82480B04 


idle 1 
123° 10 


TRANSISTOR: (SEE NOTE) 
N-P-N; type M9547 
N-P-N; type M4843 
N-P-N; type M9338 


Ql, 2, 5, 6 
Q13, 14 

Q3, 4, 10, 12, 
152 16,16,23, 
24, 25, 26, 27, 
28, 29 

Q9, 11 

Q17, 19, 20,21, 
22 


48R869547 
48R134843 
48R869338 


48R869548 


-N-P; type M9548 
48R869339 N 


P 
P-N-P; type M9339 


RESISTOR, fixed: +10%; 1/4 w; 


unl stated 


Rl 6S129227 270K 
R2, 60 65129662 180 
‘R3, 59 68129232 3.9K 
R4, 30, 71, 185] 6S127804 4.7K 
R5, 9, 47, 95 65128685 22K 
R6, Hes NG) 68129753 100 
R8, 17, 21, 63, | 65129433 5.6K 


66, 73, 90 


R12 68129242 56K 
R13, 15, 18 68129235 1.2K 
R14, 16, 20 6S129145 82K 
R22 68129775 330 


R23, 24, 64, 68127802 1K 
78, 186 


R26 


18C82943G01] var: 4.5K +#20%; 2 w 


R27, 38 65129432 820 

R28, 41 68129617 120 

R29, 46 68129144 68K 

R35 6S129861 68 

R36 18C82943G02] var: 500 #20%; 2 w 
R37 68127801 470 

R39, 80 65128903 39K 

R42, 49 65129620 560 

R45 65127806 27K 


R48, 77, 82, 93} 65128689 2.2K 


65128687 
686022 
686373 
655550 


6.8K 
330; 1/2 w 
150; 1/2 w 
47; l/aw 


R50, 68 
R51 
R52 
R53 


R56 68129013 1 meg 

R57 65128902 47K 

R58 18C82943G09| var: 15K 420%; 2 w 
R61 65129226 100K 


R62, 70, 72, 75, 10K 
81,83, 87,94 
R65, 85 
R67 


R69 


68129225 


15K 
120; 1/2 w 
390K 


6S127805 
685551 
65128682 


REFERENCE MOTOROLA 
SYMBOL PART NO. DESCRIPTION 


686229 1K; 1/2 w 
68127803 a 
68128904 18K 
68129224 82 

820; 1/2 w 


686269 
6S129230 12K 
68128599 680 
65128686 8.2K 


65128688 2.7K 


68129755 10 
6S129147 220K 


Replacement diodes and transistors must be ordered by 
Motorola part number only for optimum performance, 
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PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Power Supply and Deflection, 

Model SLN6167A-4 

Circuit Board Detail 

Motorola No, EPD-19024-F 
| 3/1/68-UP 


OL-EEPD-19021-0 
P-B8D-EEP 28-0 
BOT-8D-EEPD-i9022-A 31 


ma 


‘ 
y | 
1 


5V/DIV. 
2 M SEC/ DIV. 
a, 4V / DIV. 
100 
P2-3 7 
2M SEC/DIV. 
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WF20 
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PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Schematic Diagram 
Motorola No. 63E81048A99-E 


3/1/68-UP 


20 


REVISIONS 


BOARD AND REF, 


———————S——————— 
SLN6167A EXTENSIVE CIRCUIT |SCHEM, DIAG. 
AND COMPONENT & PARTS LIST 
CHANGES - START 
OF PRODUCTION 


SLN6167A CRi2, 13| WERE 48¢82420C01_| PARTS LIST | 
6 


WAS 68129226, 100K | Q40 BASE 


Es SLN6167A-1 C75 WAS 8C82187B08, Q41 COLLEC- 
220 uuf TOR 

P| SLN6167A-2 WERE 48C82466H26 | PARTS LIST 
2 

ae SLN6167A-3 cés WAS 21D82428B35 PARTS LIST 

-01 uf; 500 V 

SLN6174A-4 c71 WAS 21D82428B05; BOTTOM 

.01 +70-30%; 100 V LEFT OF BD 


- 


A 
c 
E 
F 


PARTS LIST 


SLN6167A Power and Deflection Kit 


REFERENCE 
SYMBOL 


EPD-17223-D 


MOTOROLA 
PART NO. DESERIPTION 


CAPACITOR, fixed: uf; +10%; 
500 v; unl. stated 


C36 23D82304B06 | 1350 +100-10%; 50 v 
C38 23D82783B10 | 1 +20%; 50 v 

C39, 50; 51, 

52, 55, 57, 59,] 23D83214Co2 | 15 420%; 25 v 

60, 72, 73 

c40 23C82645A03 | 25 +100-10%; 25 vnp 
Cc4l 23D82601A09 | 100 +150-10%; 25 v 
C42 21D82428B05 |.01 +70-30%; 100 v 
C43 23C82077C04 | 1000; 15 v 

C44, 46, 47, 21C82187B07 | 470 uuf 

48, 75 

C45 8K857472 +047; 200 v 

c49 8K861939 - 0033; 100 v 

C53, 58 8K847099 0.1 +20%; 150 v 
C54 21D82187B06 |560 uuf 

C56 21D82187B24 |.002 

Cél, 69, 77, 21D82428B35 |.01 +80-20% 

78 

C63 8D82905G07 |0.1; 50 v 

C64, 65 8C82017C0l |0.47; 200 v 

C66 8C82317B05 |0.47; 400 v 
C67 8K865914 - 047; 600 v 

C68 21K801139 +01 +80-20%; 600 v 
c7l 23D83214C02 | 15; 10%; 500 v 
C74 8C82095G15 |.068; 200 v 

c79 8D82905G01 -01; 50 v 


SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 
silicon 


CR8, 9, 10, 11,} 48C82256H12 


31 


CRil2, 13 48C82420C11 |silicon 
CR14, 15, 16 | 48K863030 germanium 
CR17 48C82239F01 |germanium 
CR18, 29, 30 48C82392B03 {silicon 
CR19, 20 48C82420C01 |silicon 
CR21thru24 48C82466H17 |silicon 
CR25, 26 48C82372F01 | silicon 
CR27 48C82420C09 |silicon 


CR28 48D82256C47 |silicon; zener type 


COIL, special purpose: 


L6 24K854314 33 uh 
25B82719A02 
L8& 25C82003F01 


TRANSISTOR: (SEE NOTE) 


Q30 48R869462  |N-P-N; type M9462 
Q31 48R869464  |N-P-N; type M9464 
Q32, 37, 38, 48R869338  |N-P-N; type M9338 


40, 41, 42, 43, 
46, 47, 49, 51, 
52 


Q36, 48 48R869339 P-N-P; type M9339 
Q39, 55 48R869428 N-P-N; type M9428 
Q50 48R869463 |P-N-P; type M9463 
Q53 48R869465  |N-P-N; type M9465 
Q54 48R134843 |N-P-N; type M4843 
44, 45 48R869547 +|N-P-N; type M9547 


RESISTOR, fixed: +10%; 1/4 w; 


unl, stated 


R93 686038 1.5K; 1/2 w 
R94 68129753 100 
R95 17C82291B30 |60; 5w 


R96, 126, 139, | 65129231 3.3K 


141 


R97 6D82672B51 |866 +1%; 1/2 w 
R98 6D82672B50 |499 +1%; 1/2 w 
R106, 116, 68129226 100K 

117, 123 

131, 168 

R107, 163 68128689 2.2K 

R108, 121 18C82943G01 |var; 4.5K 420%; 2 w 
R109 6S127807 33K 

R110, 111, 68127225 10K 

148, 157, 159, 

160 

R112, 164, 65127802 

178 


R113, 133, 135] 65127804 


REFERENCE MOTOROLA 
SYMBOL PART NO. DESCRIPTION 


R114 68129752 270 

R115 68129148 470K 

R118 682085 39; 1/2 w 
R119 685554 390; 1/2 w 
R120 68129269 1.8K 

R122, 129, 65128902 47K 

138, 169 

R124, 128, 6S127805 15K 

132, 137, 156, 

167 

R125 68131594 27 

R127, 136 6S128685 22K 

R130 65127801 470 

R134, 146 68129432 820 

R140 68129433 5.6K 

R142 68129662 180 

R143 65127803 1.5K 

R144, 145, 68128599 680 

176 

R147 65129230 12K 

R150, 158, 68128904 18K 

181 

R151 18C82943G02] var; 500 +20%; 2 w 
R152 68488021 120; lw 
R153 65129886 27K +5% 
R154 656069 2.2K; 1/2 w 
R155, 162 686269 820; 1/2 w 
R161 18C82943G06| var: 1.5K 420%; 2 w 
R165 68129013 1 meg 

R166 65129862 150 

R174 6S124A50 1.1K 45% 
R175 68129708 1.2K 

R177 17C82291B21] 100 45%; 3 w 
R180 68129755 10 

R182, 183, 686377 470K; 1/2 w 


184 


THERMISTOR, rod: 
13,.8K @25°C 


RTl 6B82005F01 


TRANSFORMER, 
high voltage 


Tl 25C82004F01 


CRYSTAL UNIT; quartz: 
31.5 ke 


48C82020F01 


NON-REFERENCED ITEMS 
9C857351 SOCKET, printed circuit (7 pin) 
1V80795A14 


SOCKET ASSEMBLY (vidicon) 
NOTE: 
Replacement diodes and transistors must be ordered by 
Motorola part number only for optimum performance, 
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NOTES 
4, UNLESS OTHERWISE SPECIFIED 
RESISTOR VALUES ARE IN OHMS, /4 WATT, + 10% 
CAPACITOR VALUES ARE IN MICROFARADS, 


2. COMPONENTS LOCATED ON LOCAL OR REMOTE CONTROL UNIT. 
3. DIRECTION ARROWS ON CONTROLS DENOTE CLOCKWISE ROTATION. 


4 EXPLANATION OF CIRCUIT BOARD EDGE-CONNECTIONS 
A.P2= VIDEO AMPLIFIER BOARD (MATES WITH J2). 
B. P3« POWER SUPPLY AND DEFLECTION BOARD, (MATES WITH J3 
C.Pi= VIDICON TARGET. 
0. P4= YOKE COILS, (MATES WITH 4) 


TRANSISTOR 
Q30 
(BOTTOM VIEW) 


EMITTER BASE 
OLLECTOR 
vi CONNECTED TO 
VIDICON MOUNTING BASE 
SOCKET AND COVER 
(VIEWED FROM 
WIRING SIDE) 
BASE 
BASE 
J2,03 EMITTER _COLLECTOR 
CONNECTOR DETAIL 
EMITTER- LLECTOR 
SOTTOM VIEW BOTTOM VIEW 
TRANSISTORS ALL TRANSISTORS EXCEPT 
043, 44,31,50, 53,54,55 Q13,14,30,31,50,53,54,55 
RED DOT 
Of O02 03 
Mra ote SEES. 
oe o5 OF 


( BOTTOM VIEW) 
Aa) 
TRANSFORMER DETAIL 


VOLTAGE NOTES: 


VOLTAGE DEPENDS ON VIDEO LEVEL SETTING 
VOLTAGE DEPENDS ON LINE VOLTAGE 

VOLTAGE DEPENDS ON SET-UP SETTING 
VOLTAGE DEPENDS ON WIDTH SETTING 
VOLTAGE DEPENDS ON FOCUS SETTING 


moo o> 


WF4 WF7 WF{4 WFi8 
-O5V/ DIV, 5V/ DIV. 2V/DIV. IV /DIV. 5V/DIV. 5V/DIV. 
2MSEC/DIV. 2M SEC/DIV., 40U SEC/ DIV, 2 M SEC/DIV. 
—“ WF8 WFIS WF5 WFi2 WFI9 
4V/DIV. 20V/ DIV. 
0.5V/ DIV. 5V/ DIV. 0.5V/DIV. {V/ DIV. 
5M SEC/DIV. 2M SEC/DIV, 2M SEC/DIV. 
WFS WF9 WFIG WF6 WF43 WF20 
eiion IV/ DIV. 5 iVZ DIV. 4V/ DIV. 2V /DIV. 
5M SEC/DIV. 10 U SEC/DIV. 2M SEC/ DIV. 2M SEC/DIV. 40 U SEC /DIV. 
DEPD-19013-A 
WFiO WFI7 
4V/ DIV. 5V/DIV, yy 50V/DIV. 
2M SEC/DIV. 40 U SEC/DIV. 40 U SEC/DIV. 


PREVIOUS.REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


Schematic Diagram 
Motorola No, 63E81048A99-E 
3/1/68-UP 
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SLN6167A-2 


Bl SLN6167A-2 


SLN6166A-2 
Py SLN6166A-3 


E SLN6166A-4 
SLN6167A-4 


REVISIONS 


AND COMPONENT 


. CHANGES - START 


OF PRODUCTION 


DIAG, & 
PARTS LIST 
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DEFL. KIT 
EPD-19024-B 
PWR. SUP. & 
DEFL. KIT 
EPD-19024-C 


PWR, SUP& 
DEFL. KIT 
EPD-19024-D 
VIDEO AMPL, 
BOARD 
EPD-19020-B 


VIDEO AMPL., 
BOARD 
EPD-19020-C 


VIDEO AMP 
BD 
EPD-19020-D 
PWR SUPPLY 
& DEFL BD 
EPD-19024-F 


PARTS LIST 


SHN6120A Housing Kit EPD-17247-O 


MOTOROLA DESCRIPTION 
PART NO. 


FUSE, cartridge; 1-1/4" x 1/4"' 
slow-blow type; 0.5 a; 125 v 


REFERENCE 
SYMBOL 


65K475395 


CONNECTOR, receptacle: 
female; 15 cont. 


female; coaxial; uhf type 


9C82492E03 
9C82442E07 


COIL, electron beam focusing: 
630 uh; res 175 ohms +10% 


24D82291D01 


COIL ASSEMBLY, deflection: 
G/O% 

(vertical); 50 uh; res 200 ohms 
+10% 

(horizontal); 1 uh; res 3.8 ohms 
+10% 


24D82291D03 


CONNECTOR, plug: 


male; 7 cont; does not incl. 
15A82181D01 COVER (rubber) 
male; 15 cont. 


28B82332D01 


28C82019F01 


TRANSFORMER, power: 1ll7vac 
50/60 cps; 

pri: BLK, BLK-RED: res 

19.7 ohms +10% 

sec: No. 1: RED, RED-YEL:;: 
res 1.68 ohms +10% 

SecGwaNow 2: Writ, sve. res 

1.2 ohms +10% 


25C82018F01 


ELECTRON TUBE: 
vidicon; type 7735A 


65B82292D01 
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CAMERA LOCAL CONTROL KIT 


MODEL SCN6127A 


1. DESCRIPTION 


The local control kit is used with the Motorola 
Transistorized Television Camera Model S1140A. 
The Model SCN6127A Local Control Kitis mounted 
on the rear of the camera. The Model SLN6172A 
Junction Unit is used to connect the camerato re- 
mote controls. .- 


The camera control kit provides four control 
facilities for operation of the camera. They are 
as follows: 


a. The OFF-MAN-AUTO switchapplies 117 vac, 
60 cycle line voltage to the camera, and selects 
the mode of vidicon target voltage adjustment 
(sensitivity). In the AUTOmatic position, target 
voltage is automatically adjusted by camera cir- 
cuits. In the MANual position, target voltage is 
manually adjusted by the TARGET control. 


b. The FOCUS controladjusts the magnetic focus 
of the camera vidicon tube. 


c. The BEAMcontroladjusts the camera vidicon 
tube beam current. 


d. The TARGET control adjusts the vidicon tar- 
get voltage when the AUTOmatic MANual switch is 
in the MANual position. Refer to the TRANSIS- 
TORIZED CAMERAS section of this instruction 
manual for the proper setting of these controls. 


2. INSTALLATION 
a. Model SCN6127A Local Control Kit 
Screw the two threaded studs supplied with the 


control kit into the two tapped holes on the rear of 
the camera. Fit the control kit to the rear of the 


television camera so that the control kitjack mates 
with the camera plug. Secure in position with hard- 
ware provided. Insert the power plugintoa 117v ac 
60 cycle receptacle. 


Connect the camera video output, from the UHF 
connector on the rear of the camera, to the VIDEO 
INPUT UHF connector on the rear ofthe monitor. 
Use connectors and coaxial cables described inthe 
TRANSISTORIZED CAMERAS section, INSTALLA- 
TION paragraph of this manual. 


b. Model SLN6172A Junction Unit 


The following procedure shouldbe followed for 
connecting the control cable to the SLN6172A Junc- 
tion Unit and installing the junction unit on the 
camera: 


(1) Strip the cable jacket back about three 
inches and add spade lugs on the ends of the wires. 


NOTE 
If the camera is used in an outdoor or 
explosion-proof housing, Step2 must be 
followed. When used without an addi- 
tional housing, disregard Step 2 and 
proceed to Step 3. 


(2) Pass the cable throughthe sealed cable 
clampon the backof the housing. Referto Figure l. 


REAR PLATE OF CAMERA HOUSING 


CABLE GLAND FITTING 


CABLE CLAMP 


CAMERA CONTROL ee te 


OR VIDEO CABLE 


AEPD-7346-0 


Figure 1. 
Cable Gland Fitting Detail 


(3) Attach the rectangular cable clamp to the 
control cable. On smaller diameter cables it will 
be necessary to slip the neoprene sleeve over the 
cable to permit the clamp to grip the cable proper- 
ly. Refer to Figure 2. 


a5 


CABLE CLAMP 


NEOPRENE SLEEVE 


SPARE LUGS BEPD~19315-O 


Figure Z. 
Neoprene Sleeve and Cable Clamp 
Installation Detail 


(4) Attach the wires to the appropriate ter- 
minals of the terminal board. 


(5) Attach a lead from the zoom lens together 
with a lead from the control cable together under 
one terminal screw. 


(6) Screw the two short studs into the tapped 
holes on the back of the camera. 


(7) Plug the connector of the junction unit 
into the camera, and with the two long threaded 
studs provided, fasten it to the camera. 


(8) Place cover in position and fasten with 
its screws. When placing the cover in position, 
slide the cable clamp into the notch provided in 
the cover. See Figure 3. 


For removal, follow the installation procedure 
in reverseorder. In those cases where it is only 
necessary to remove the camera, the wires do 
not have to be removed. The following procedure 
should be followed. 


(1) Remove cover by removing the two screws 
holding it to the rear of the camera. 
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(2) Remove the two long threaded studs hold- 
ing the terminal board to the back of the camera, 
and unplug the terminal board from the camera. 


(3) Remove zoom lens from the camera. 


IF ZOOM LENS IS 
USED, PASS WIRE 
THROUGH HERE. 


AEPD-49H6-0 


Pigure 3. 
Cable Entrance in Cover Detail 


3. MAINTENANCE 


Maintenance of these control facilities consists 
of keeping the unit clean and connections tight. 


Malfunction of the control facilities can nor- 
mally be attributed to lack of power. Use the 
schematic diagrams in this instruction sectionto 
locate the circuits at fault. In most instances, 
troubles can be isolated by using only avoltmeter. 


4. DATA INCLUDED 


Rocal Gontrol Kit 


Schematic Diagram 63B81054A08 
Junction Unit 
Schematic Diagram 63A81054A07 
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PARTS LIST REVISIONS 


CHASSIS AND | REF. 
hee SUFFIX NO. | SYMBOL ieeaeds 
A 


st 
SCN6127A-1 CIRCUIT WAS AS 
SHOWN BELOW 


LOCATION 
SCN6127A Local Control Kit EPD-17221-O 


REFERENCE | MOTOROLA 
SYMBOL PART NO. DESERT TION 


LAMP, glow: 
neon; type NE2H 


65K868606 


CONNECTOR, receptacle: 


female; 15 cont. 


9C82492E03 


CONNECTOR, plug: 
(p/o W1) 


RESISTOR, variable: 
1 meg +30%; 0.2 w 


5K +30%; 0.25 w 


RTO ez 
R171 


18C82017F02 
18C82017F01 


RESISTOR, fixed: 
27K +10%; 1/2 w 


686434 


SWITCH, rotary: 
3 pole; 3 position 


40C82086F01 


(gto e 25°36 42 43 44 15 44 8 7 10 { 


CABLE ASSY, power: 


3 cond; each cond. No. 18 ga. 
str. incl. a 'molded-on" 

3 cont. male plug (P6); length 
8 ft. overall 


30C865903 


Model SCN6127A Local Control Kit 
Schematic Diagram 

Motorola No. 63B81054A08-A 
3/1/68-UP 
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TERMINAL ARRANGEMENT 
VIEWED FROM WIRING SIDE, 


REVISIONS PARTS LIST 
DIAG. BOARD AND REF. 
Issue | SUFFIX NO. | SYMBOL LOCATION 
SLN6172A-1 ADDED BETWEEN 
AND 6 OF TBI 
— Gs pr 


CHANGE SLN6172A Junction Unit EPD-19411-A 


REFERENCE MOTOROLA ; 
DESCRIPTION 


CAPACITOR, fixed: 

23D83214C02) 15 uf: £20%: 25 v 
CONNECTOR, receptacle: 

9C82492E03 female; 15 cont. 

JACK, telephone: 
9B82166F01 single circuit 

TERMINAL BOARD: 
29B82163F01} 6 screw terminals 
29B82163F02] 8 screw terminals 


NON-REFERENCED ITEMS 


15D82021F03} COVER 

46A82164F01} STUD (short): 2 req'd. 

46A82010F01} STUD (long): 2 req'd. 

37B82167F01} SLEEVE 

42B82165F01] CLAMP, cable 

35136057 SCREW, machine: 4-40 x 3/4" 
slotted flat head; 2 req'd. 


TERMINALS 5 
PIN 7 te J5 WAS BETWEEN 
PIN TERMINALS 3 
& ll 


Model SLN6172A Junction Unit 
Schematic Diagram 


Motorola No, 63A81054A07-B 
3/1/68=UP 
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DESCRIPTION 


1. GENERAL 


The Motorola industrial closed circuit video 
monitor is a transistorized high quality, 19-inch 
picture display unit designed for the exacting re- 
quirements of industrial applications. It incor- 
porates the features of extra brightness, high 
contrast, increased resolution, long term stabil- 
ity, and long operating life, all of whicharenec- 
essary for a successful industrial application. 
This monitor has the advantages of solid-state 
circuits---reliability, compactness ruggedness 
low current demands, and low maintenance re- 
quirements. 


The Motorola monitor is used in a cable- 
type, ''closed circuit'' camera system to display 
video from a remotely located television camera. 
With its increased resolution, itis capable of 
displaying the fine detail transmitted by the cam- 
era. Its long term stability permits it to be op-_ 
erated continuously for long periods without re- 
adjusting the controls. Long operating life keeps 
maintenance costs and service interruptions to 
a minimum. 


2. MODEL COMPLEMENT 


The Model $1219A 19-inch Video Monitor 
consists of the following items: 


Item Description 
SCN6125A Monitor Control Panel 
SHN6118A Monitor Housing 
SLN6146A Back Panel 
SLN6148A Video Amplifier & Deflection Kit 
SLN6163A Horizontal Output Kit 


3. OPTIONAL ACCESSORIES 


In addition to the basic items listed in the 
MODEL COMPLEMENT, three optional acces- 
sories are available which must be ordered 
separately. 


Item Description 
SCN6124A Camera Control Panel 
SLN6149A Monitor Rack-Mount Adapter 
SLN6162A Monitor Polarized Glass 


INSTALLATION 


1. INSTALLATION CONSIDERATIONS 


The video monitor can be placed in any con- 
venient location. Although the monitor has enough 
brightness to permit operation in locations of 
relatively high light level, it is best to keep the 
surrounding light as low as possible. 


In those locations where annoying glare or 
reflections are present, the SLN6162A Monitor 
Polarized Glass may be used. This will consid- 
erably reduce the glare and reflections. 


For viewing by large groups, several moni- 
tors may be connected to the video line without 
decreasing the picture quality. 


When installing the monitor, consideration 
must be given to select a location which will per- 
mit adequate ventilation for cooling of the unit. 
For this reason, locations near radiators, hot 
pipes, or enclosed niches should be avoided. 


Electrical power for the monitor is obtained 
from a 117-volt, 60 cyclea-c source. The moni- 


tor line cord has a three-prong plug, the third 
prong being the ground connection. When using 
an adapter which permits plugging into a conven- 
tional outlet, the wire protruding from the adapt- 
er must be grounded. In most cases this can be 
accomplished by connecting it to the outlet box. 
However, if the outlet box is not grounded, an- 
other ground must be used. 


WARNING 
Very high voltages are generated in 
the video monitor. Death on contact 
can result. Be extremely careful when 
working on the unit. 


This Motorola video monitor operates with 
a composite video signal since in most industrial 
applications a composite video signal is used. 
The synchronizing information is combined with 
the video signal and only one cable is required 
for transmitting both video and synchronizing in- 
formation. 


The video information from the television 
camera is transmitted to the monitor by coaxial 


cable. This cable is connected to the coaxial re- 
ceptacle marked VIDEO INPUT at the rear of 
the monitor. Notice in figure 1 that two such re- 
ceptacles are provided. The coaxial receptacles 
are wired in parallel. Either receptacle maybe 
used for the video input, and the other used for 
extending the coaxial line to other monitors in- 
cluded in the system. This arrangement allows 
many monitors to be "looped" through a cable 
run, rather than having an individual cable ex- 
tending from the camera to each monitor. 


2: INSTALLATION PROCEDURE 
a. Power 


(1) Connect line cord to a 117-volt, 60 cy- 
cle a-c source. 


(2) Make certain ground wire is grounded 
if adapter is used. 


De Video 


(1) Connect video feed cable to one of the 
VIDEO INPUT connectors. 


(2) If a video feed to another monitor is de- 
sired, connect second monitor to unused VIDEO 
INPUT connector. 


(3) All monitors in parallel have the term- 
ination (TERM) switch in 'OUT" position, with 
the exception of the last monitor whose termina- 
tion (TERM) switch must be in the "IN" position. 


(4) When a ground current interfering sig- 
nal (indicated by sync instability or hum bars)is 


present on the monitor, place the differential 


(DIFF) switch in the "IN" position. 


(5) Set d-c restoration (DC R) switch as 
follows: 


(a) For single camera presentations, 
place in "IN" position. 


(b) For multiple camera presentations, 


where separate balanced video amplifiers are not 


used, place in 'OUT" position to maintain over- 
all picture intensity at a constant level from cam- 
era to Camera. 


(6) In systems with video cable runs over 
1500 feet, horizontal resolution will be reduced 
due to high-frequency ''roll-off'' characteristics 
of the video cable. This monitor has a network 
to compensate for cable runs from 2000 feet to 
8000 feet, in increments of 1000 feet. The 
monitor is shipped with the network adjusted for 
cable runs up to 1500 feetinlength. For greater 
lengths, the network should be adjusted by moving 
a jumper plug (P2) on the printed circuit board. 
Each position has a tolerance of +500 feet. For 
cable runs of 2000 feet and over, insert jumper 
plug P2 to the following position: 


|. 3000) | eee 
|. 4000)... | 
a 
6000 |. ae 
Ee 
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E 
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8000 


OPERATING INSTRUCTIONS 


1. GENERAL 


Operation of the Motorola video monitor is 
quite simple, requiring the adjustment of only four 
controls to obtaina good picutre. The operating 
controls are divided into two groups, primary and 
secondary. The primary operating controls are 
BRIGHTNESS, horizontal hold (HHOLD), vertical 
hold (VHOLD), and CONTRAST. The secondary 
operating controls are B+ adjust (B+ADJ) ver- 
ticallinearity (VERT LIN), and HEIGHT. The se- 
condary controls are pre-setatthe factory and 
should not need any adjustment. However, ifany 
need for adjustment shouldarise, refertothe 
MAINTENANCE AND ADJUSTMENTS section of 
this manual. 


2. ADJUSTING MONITOR 


ae Turn monitor ON. Allow about two minutes 
for the unit to warm up. 


b. Turnthe primary operating controls, BRIGHT- 
NESS, horizontal hold (H HOLD), vertical hold 

(V HOLD), and CONTRAST to their mid-range 
position. 


c. If the picture is rolling vertically, adjust the 
vertical hold (V HOLD) control. 


d. If the picture tears horizontally, adjust the 
horizontal hold (H HOLD) control. 
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Monitor Chassis Layout with 
Model SCN6124A Camera Control Panel 


e. Turn the CONTRAST control to the extreme 
counterclockwise position. 


f. Adjust the BRIGHTNESS control until the 
raster is barely visible under ambient lighting. 


g. Turn the CONTRAST control to the extreme 
clockwise position, then back off about ten de- 
grees. 


h, Adjust BRIGHTNESS and CONTRAST con- 
trols for best picture. 


i The monitor need not be adjusted each time 
it is turned on, as it is quite stable, and will gen- 
erally operate well after normal warm-up. 


3. CORRECTIVE ACTION IF MONITOR 
SHOWS NO PICTURE DISPLAY 


a. Check all cables to see that they are proper- 
ly connected. 


b. Makecertaintelevision camerais turned on. 


c. Ifmonitor stilldoes not showa picture, refer 
to MAINTENANCE AND ADJUSTMENTS section. 


THEORY OF OPERATION 


1. BLOCK DIAGRAM DESCRIPTION 
(See Figure 2) 


The incoming composite video is applied to 
the differential video amplifier Ql. The video 
Signal is amplified by QI and fed to buffer am- 
plifier Q2. The signal is then fed to Q3 which is 
a controlled degeneration amplifier that compen- 
sates for roll-off characteristics of long coaxial 
cable runs. 


NOTE 
Seven different networks are provided 
to compensate for different coaxial ca- 
ble lengths. 


From here, the signal is fed to the video output 
driver stage Q4 and to the video output stage Q5. 
Finally, the signal is coupled to the picture tube 
Vi 


A 60-cycle saw-tooth is generated by the 
vertical oscillator and, after receiving one stage 
of amplification, is applied to the vertical deflec- 
tion yoke. The vertical oscillator is a free-run- 
ning oscillator which is triggered by the verti- 
cal sync pulses, 


Horizontal oscillatorQ14 generates a 15, 750- 
cycle square wave voltage. This voltageis applied 
to the horizontal pre-driverQ15. The pre-driver 
Q15 is directly coupled to the horizontal driver 
stage Q16 which is transformer coupled to the 
horizontal output transistor Q17, which amplifies 
the signal andapplies it to the deflectionyoke. High 
d-c voltage is obtainedfrom high voltage rectifier V2 
andapplied tothe picture tube. Inorder to maintain 
the horizontalfrequency, pulsesare takenfrom the 
horizontalamplifier and compared with horizontal 


sync pulses intheafc circuit. Any difference in 
phase between the pulses results in a d-c control 
voltage whichis applied to the horizontal oscillator, 
causing it to change to the correctfrequency. 


2. DETAILED CIRCUIT ANALYSIS 


a. Differential Video Amplifier and Associated 
Stages 


When differential (DIFF) switch S1 is placed 
in the OUT position, the coaxial input shield is 
connected directly to chassis ground. Underthis 
condition, Ql operates as a normal video ampli- 
fier: 


In some installations, there is an a-c poten- 
tial present between the camera and monitor 
ground points. This potential is usually only a 
few volts, but it can cause very high currents to 
flow in the coaxial shield connecting the camera 
When differential (DIFF) switchS1] 
is placed in the IN position, the ground loop pro- 
blem is reduced by placing the relatively high re- 
sistance R3 between the coaxial shield and ground. 
The interfering signal then appears in phase and 
equalamplitude onthe base and emitter ofQl. In 
this mode, Ql responds only to differences in volt- 
age between the shield and center conductor of the 
input cable and not to potentials between the shield 
and ground. Aninterfering signal appearing from 
the coaxial shield to ground is effectively made part 
ofthe collector voltage supply to Ql. Since the col- 
lector current of Ql is independent of the collector 
voltage and the output is derived from collector cur- 


and monitor. 


rent, interfering signals do not appear inthe output. 


The desired signal always appears between 
the shield and center conductor of the input cable. 
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Figure 2, 
Monitor Block Diagram 


At 60 cycles, Ql exhibits about 60 db greater am- 
plification for a signal applied from the center 
conductor to the shield than it does for the same 
signal applied from the shield to ground. The 
shield-to-ground signal amplitude may beas great 
as 12 volts peak-to-peak. The output of Ql is 
coupled to Q6 and to Q2. Stage Q2 is an emitter 
follower and the output is directly coupled to Q3. 
Stage Q3 has controlled degeneration in the emitter 
circuit to compensate for long runs of coaxial cable. 
The output of Q3 is coupled to an emitter follower, 
Q2. Stage Q5 is a series-shunt peaked stage that 
drives picture tube V1. Diode CR1 provides d-c 
restoration to the cathode of the picture tube. 


b. Horizontal Sync Circuitry 


Capacitor C13 couples the composite video sig- 
nal to diode clipper CR2; the output of the diode 
clipper is directly coupled to the base of Q6, the sync 
amplifier. With normal input signal, Q6 will sat- 
urate andcutoffonthe sync signal. The output at 
the collector of Q6 is directly coupled through R38 to 
the base of Q7, the first horizontal sync amplifier. 
The sync signalat the base of Q7is sufficient to drive 
the stage into cutoff and saturation. The diode (CR3) 
prevents excessive base-to-emitter reverse bias on 
Q7 when the stageis cutoff. Theoutputatthe collec- 
tor of Q7 is coupled through C15 to the base of Q12, 
Ql2actsasa 
currentamplifier to provide sufficient base current 
drive to the horizontal phase splitter, Q13. Ql3has 
two outputs whichare 180° outof phase. These out-- 
puts are coupled to the afc bridge consisting of CR4, 
CR5, R66and R67 through capacitors C26and C25. 
Theafc bridge and associated components comprise 
the afc circuit of the horizontal oscillator. 


the second horizontal sync amplifier. 


The afc circuit compares the phase of a feedback 
pulse from the horizontal amplifier circuit to the 
phase of ahorizontal sync pulse. Ad-ccorrection 
voltage proportional to the phase difference between 
the two pulses is developed, filteredandapplied to 
the horizontal oscillator. Thus any deviation of the 
horizontal oscillator frequency from the sync rate is 
opposed by the application of the correction voltage 
to the horizontal oscillator. 


Cayuse ertiicalovne Circuitry 


The negative sync pulses at the connector of 
Q6 are direct coupled to the base of Q8, the sync 
inverter. The positive-going pulses atthe collec- 
tor of Q8 are applied to the vertical integrating 
circuit comprised of R43 and Cl6 and applied to 
the base of Q9, the vertical oscillator. 


d. Vertical Deflection System 


The vertical deflection system consists of a 
three-stage, free-running, symmetrical multi- 


6 


vibrator using Q9, the vertical oscillator, Q10, 
the driver and QI1, the output stage. 


When Q9 iscutoff, C20and C21 charge through 
R49 at an exponential rate. This fires QQ9anddis- 
charges C20 and C21 to form a sawtooth signal. 
This signal is applied to the base of Q10, an emit- 
ter follower, which in turn drives the base of out- 
put transistor Qll. 


As Q11 draws current, a voltage corresponding 
to the base waveform is developed across R55 and 
R56. This voltage is applied through a resistive 
network to the junction of C20and C21. The amount 
of feedback is controlled by R47, the linearity con- 
trol and, when properly adjusted, cancels out the 
forward non-linearity. 


The HEIGHT control, R56, adjusts the gainof 
the output stage. 


To sustain oscillation, part of the vertical 
retrace pulse is fed back to the base of Q9, after 
proper shaping by R57, C22 and R54. Thevertical 
free-running frequency is adjusted by the RC time 
constant of R46, C20 and C24. 


e. Horizontal Defection System 


The horizontal oscillator (Q14) is a modified 
Colpitts type. The free-running frequency is de- 
termined by L5, C30, C3l and C32. The pulses 
at the collector of Q14 are coupled to the base of 
Q15, the horizontal pre-driver. The outputatthe 
collector of Q15 is directly coupled through the 
pulse shaping network consisting of L6, R77, R80 
and the input impedance of Q16, the horizontal driver. 
Q16 is operated as a switch which supplies the 
proper driving current waveform to the base of 
Q17, the horizontaloutputtransistor. The current 
driving pulse causes the output stage toalternately 
conduct or be cut off. WhenQ17 conducts, a con- 
stant potentialis placedacross the parallel combin- 
ation of the deflection yoke and horizontal output 
transformer. This causes a linearly increasing 
current to flow through the horizontal deflection coils. 
Asa result, the electron beam in the picture tube 
moves linearly from left to rightacross the face of the 
tube. 


When Q17 is turned off, the magnetic field of 
the deflection coil collapses and the current flow- 
ing through the coils changes direction very rapidly. 
This charges the distributedandactual capacity of 
the circuit. Whenthe electron beam inthe picture 
tube changes direction, it returns quickly to the left 
sideofthetubeface. Thisistheflybacktime. At 
the same time, the retrace pulse onthe collector of 
Q17is stepped up toa much larger value by trans- 
former T3, and rectified by rectifier V2. This volt- 
age is the accelerating potential for the picture tube. 


The distributed capacity of the circuit now 
discharges through T3 and the voltage on the col- 
lector of QI7 decreases rapidly until the cathode 
of damper diode CR6 falls below the B+ line 
voltage. CR6 conducts and 
maintains a constant voltage across the deflec- 
tion coils. The electron beam is now being moved 


When this happens, 


across the left portion of the picture tube face. 
By the time the charge from the distributed and 
actual capacity has been dissipated, Q17 will 
again conduct (due to a new signal) and maintain 
the voltage across the deflectioncoils. The cur- 
rent through the coils willagainincrease linearly 
to provide another sweep of the electron beam 
across the face of the picture tube. The entire 
process is repeated ata frequency of 15, 750cps. 


fi. Picture Tube 


As explained in the paragraph on the hori- 
zontal deflection system, the accelerating poten- 
tial is obtained from the rectified output of tube 
Vz. The brightness control R31, is a part ofa 
voltage divider in the +100-volt supply line. The 
voltage divider is composed of R31 and R30. 
Wats the brightness control, R31 varies the 


“ON/OFF 
BRIGHTNESS 


V HOLD 


CONTRAST 


bias voltage on the cathode of the picture tube. 
A vertical blanking signal derived from the ver- 
tical deflection coil is applied to grid G1 of the 
picture tube. A horizontal blanking signalderived 
from the horizontal output transformeris applied 
to grid G2. 


g- Power Supply and Voltage Regulator 


The power supply uses four silicon rectifiers 
to form a full-wave bridge rectifier. 


The voltage regulator provides constant out- 
put voltage for input line variations from 98 to 135 
va-c. Inoperation, R98 (B+ ADJ) varies the divider 
network so that the output voltage is compared 
to reference diode CR15. Any difference detect- 
ed is amplified by Q18 and Q19 and the correc- 
tion signal is applied to Q20 which drives regula- 
tor Q21. R11 shunts regulator Q13 to reduce the 
transistor current as the voltage increases. This 
keeps the power dissipation rather low. Fuse Fl 
and resistor R1ll0Oprotect Q2Zlagainst current 
surges which may occur if the B+ supplyis short- 
ed to ground. 


AEPD = 14297 - A 


Figure 3. 
Front Panel Controls 


MAINTENANCE AND ADJUSTMENTS 


1. SERVICING PROVISIONS 


Access to all components is possible by re- 
moving the six screws holding the left rear cov- 
er (larger of the two) and swinging the cover out 
on its hinge. 


2. GENERAL AND PREVENTIVE MAINTENANCE 


Certain forms of maintenance should be per- 
formed at regular intervals to insure the best 
performance of the monitor. Of these, dust re- 
moval is probably one of the most important. 
The high voltage employed in the modern picture 
tube results in an accumulation of dust which is 
due to electrostatic attraction. The picture tube 
and the high voltage anode should be wiped occa- 
sionally with a soft dry cloth. 


3. ADJUSTMENT AND ALIGNMENT 


All controls, both primary and secondary, 
should be initially set to the mid-range positions. 


a. Bt Adjustment 


(1) Measure Bt from fuse F2 located onthe 
printed circuit board to ground. 


(2) Adjust R58 (B+ ADJ) to 75 volts. 


b. Horizontal Hold Adjustment 


(1) Set all controls for normal picture, as 
described in the OPERATING INSTRUCTIONS. 


(2) Adjust horizontal hold (H HOLD) control 
fully clockwise. 


(3) Adjust horizontal oscillator coil L6 until 
picture tears three to six bars from left side of the 
picture, then return control to midrange. 


WARNING 
Very high voltages are generated in 
the video monitor. Death on contact 
can result. Remove power cord and 
discharge high voltage before attempt- 
ing any maintenance, 


An occasional readjustment of the con- 
trols will compensate for picture tube and 
transistor aging thereby providing optimum 
performance. 


CAUTION 
Since this picture tube has integral 
implosion protection, replace only 
with the same type of tube. 


To replace the high voltage rectifier tube 
V2, remove the screw holding the cover and 


swing the cover back to expose the tube. 


c. Height and Vertical Linearity Adjustment 


(1) Adjust HEIGHT control until lower por- 
tion of picture appears normal. 


(2) Adjust vertical linearity (VERT LIN) 
until upper portion of picture appears normal. 


(3) Readjust HEIGHT and vertical linearity 
(VERT LIN) controls as necessary to obtain best 
balance of control settings for minimum stretch 
or compression of picture. 


NOTE 
Resetting of the vertical hold control 
may be necessary during the above ad- 
justments. 


d. Picture Centering 


Picture centering is accomplished by mag- 
netic means using the centering device located 
on the picture tube neck, 


(1) Start with megnetic centering device 
arms together (for minimum field strength) and 
in the horizontal plane. 


(2) Separate arms of centering device to 
center picture vertically. 


(3) Adjust horizontal centering by rotating 
magnetic centering device, as a unit, clockwise 
or counterclockwise as necessary. Readjust ver- 
tical centering as necessary by slightly reposi- 


tioning the centering arms. 


e. Deflection Yoke Adjustment 


(1) Inspect location of yoke with respect to 
flare of picture tube. Yoke should be tight against 
tube flare for best focus, minimum distortion, 
and elimination of neck shadow. 


(2) To adjust yoke, loosen retaining clamp 
and move yoke as far forward against tube flare 


as possible. Rotate yoke until picture is hori- 
zontal without tilt, and retighten clamp. 


4. PRINTED CIRCUIT BQARD REMOVAL 


a. Remove six screws holding the left rear 
cover. 

b. Swing out cover. 

c. Disconnect cables and leads as follows: 


(1) Remove picture tube socket. 
(2) Disconnect high voltage connector. 


NOTE 
Discharge high voltage by shorting con- 
nector to ground. 


(3) Disconnect only those leads that come 
from the board. 


d. Remove the 13 screws holding board. 
e. Remove the board. 


f. To replace the board, reverse the procedure. 


5. PICTURE TUBE REMOVAL AND 
REPLACEMENT 


Before attempting to remove the picture tube 
there are certain precautions that should be ex- 
ercised. A picture tube is very highly evacuated 
and breaking it will cause an implosion which 
may result in.personal injury. 


WARNING 
Do not bump tube against hard objects. 


Do not exert side pressure on neck of 
tube. 


Wear safety goggles, shop coat, and 
gloves when handling tube. 


Always place tube face down on a soft, 
flat surface. 


Keep tube away from places where it 
may fall or otherwise be subjected to 
possible damage. 


a. Picture Tube Removal 


CAUTION 
The picture tube acts as a capacitor 
and will have stored a considerable 
charge from the high voltage required 
to operate it. This must be discharged 
before the tube is handled. Discharge 
by grounding high voltage connector to 
chassis or shorting it to picture tube 
coating. 


(1) Remove six screws holding left rear 
cover and swing it out. 


(2) Unplug picture tube socket. 
(3) Remove deflection yoke. 
(4) Remove second anode connector. 


(5) Remove three screws holding control 
panel to cabinet and lift out panel. 


(6) Remove six screws holding right rear 
cover and place cover with printed circuit board 
up. 


(7) Place cabinet face down. 


(8) Remove four picture tube mounting bolts, 
one at each corner. Do not misplace grounding 
spring. 


(9) Carefully remove tube from cabinet and 
place it face down on clean, soft cloth. 


Db. Picture Tube, Replacement 


(1) Insert picture tube in cabinet face down 
and center it. 


(2) Replace the four picture tube mounting 
bolts and grounding spring. 
(3) Tighten four picture tube mounting bolts. 


(4) Reverse steps (1) through (4) of removal 
procedure for rest of installation. 


TROUBLESHOOTING 


If any failures should occur in the video moni- 
tor, a qualified serviceman should perform the 
troubleshooting and repair. Anunderstanding of 
the Theory of Operation and Maintenance and Ad- 
justments will be most helpful for efficient trouble- 
shooting. Refer to the schematic diagram for de- 
tailed circuit information and voltage measure- 
ments. 


10 


Generally, the visual indication of the 
symptom can be used to localize the trouble 
to a specific circuit. Voltage measurements 
can then be used to help determine the mal- 
functioning component, Replace the component 
with the exact Motorola type shown in the 
Parts List on the back of the monitor schema- 
tl Gre 
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48R869339 
48R869340 
48R869338 


48R869340 
48R869359 


685732 
68410020 
686069 
6S6117 


686373 


DESCRIPTION 


EPD-13628-B 


CAPACITOR, fixed: uf; 10%; 
unl stated 

100 +150-10%; 35 v 
15 +100-10%; 25 v 
15 +150-10%; 25 v 
150 uuf +5%; 500 v 
220 uuf +5%; 300 v 
300 uuf +5%; 300 v 
390 uuf +5%; 300 v 
470 uuf +5%; 300 v 
565 uuf +5%; 500 v 
650 uuf +5%; 300 v 
68 uuf +2%; 500 v 
140 uuf +3%; 500 v 
180 uuf +3%; 500 v 
5 +100-10%; 50 v 

1 +20%; 100 v 
0.68; 150 v 

-1; 400 v 

5 +100-10%; 250 v 


2 +250-10%; 25 v 
0.47; 100 v 

3 uf; 100 v 

- 01 20%; 1000 v 
. 047; 50v 

.01; 400 v 

. 02 20%; 50 v 


10; 25 v 
- 047; 400 v 


300 +100-10%; 150 v 
16 +33-10%; 10 v 
-001; 100 v 

- 0015 +100-0%; 500 v 
. 04 +30-20%; 50 v 

1 +150-10%; 250 v 
-05; 200 v 

0.1; 100 v 

0.1; 200 v 

100 +150-10%; 6 v 

- 002; 200 v 

- 01; 1000 v 

1; 600 v 

0.47; 200 v 

0,47; 200 v 

0.1; 400 v 

60 +100-10%; 150 v 
20 +100-0%; 25 v 
SEMICONDUCTOR DEVICE, 
diode: (NOTE) 
silicon 


silicon 

silicon; zener type 

silicon 

silicon 

silicon 

FUSE, cartridge: 1-1/4" x 1/4" 
2a; 250 v 

3/4 a; 125 v; slow blow type 
COIL, RF: 

choke; 25 uh 

choke; 67.6 uh 

choke; 10 mh 

choke; 3.6 mh 

tuning; res 40 ohms; incl. 
1A82354B05 CORE, tuning 


RANSISTOR: (NOTE) 
; type M9339 
; type M9340 
3 type M9338 


; type M9340 
; type M9359 


RESISTOR, fixed: 10%; 1/2 w; 
unl stated 

15K; 2w 

75 +5% 

2. 2K 

5.6K 


150 


| 
REFERENCE | MOTOROLA 
RIPTI 
Sees ar 


RI5B, 62, 76 
RI5C, 15D, 
15E, 15F,15G 
38, 50 

R17, 28, 36, 39 
R18, 52 
R20, 31, 53 
R22 

R24, 106 
R26 

R27 

R30 

R32, 33 

R41 

R45 

R44, 49, 59, 60, 
61, 64 

R51 

R54 

R55 

R56 

R58 

R63, 80, 96, 105 
R65 

R66 

R67 

R68, 69 

R70 

R72, 73 
R75, 78, 100 
R77 

R81 

R82 

R84 

R85 

R87 

R88 

R89 

R90 

R92 

R93 

R94 

R95 

R98 

R99 

R102 

R108 


18C82943G02 
17C82291B18 
17€82291B05 
686001 
18C82943G06 
6S6326 
6S6477 
17C82291B17 
6S6389 
17C82291B31 
17C82291 B06 
6S6444 
6S5659 
6S5575 
682030 
685799 
6S6022 
bR6460 
6S5697 
17A890466 
6S6377 
68129296 
17K868696 
17C82291B26 
6S476116 
6S5551 
17K892227 
18C82943G05 
6S6048 
17C82291B17 


6C66263A08 


40C83608C01 


25C83606C01 


25C83607C01 


47K 
15 
33K 

6, 8K 
220 +5% 
3, 3K 

2. 2K 
470 

1. 2K 
1K 


10K 

820 
100K 

15 
2.1K: ow 
4.7 meg 
27K 

12K 

56K 

39K 
150K 
22K 


variable: 500 +20%; 2 w 
400; 5 w 

180; 5 w 

68K 

variable: 1.5K +20%; 2w 
100 

15K 

1K; 5w 

220 

De 2kse)S)w. 

V5 s Siow, 

180K 

3.9K 

82K; 1 w 

12 

510 +5% 

330 

1.5 meg 

560K 

Sis 

470K 

270K 

10;5w 

750; 5 w 

270; 2w 

120 

8.245% 

variable: 50 +20%; 2w 
47K 

1K; 5 w 


VARISTOR: 
1 ma @120 vde 


SWITCH, slide: 


Se Sa 


dpdt 


TRANSFORMER 

vertical blocking oscillator: 
c/o: pri: BLK, YEL; res 0.615 
ohms sec: BLU, GRN; res 10.8 
ohms 

horizontal driver: c/o: pri: 3.8 
ohms +20% sec: ,072 ohms 
+20% 


SLN6146A Back Panel Kit 


J101, 102 
J103 


9K867432 
9A801241 


P10l 


Q13 
Ql6 
Q18 


48R869336 
48R869337 
48R869408 


17C83620C01 


25D83619C01 


30C865903 


XQ9, 13, 16 9D82673A01 


SCN6125A Control Panel Kit 


21K840046 


65K817955 


18D82515B40 
18D82515B21 
18D82515B39 
18D82515B37 


6S5577 


40A482097 


9B82080G01 


REFERENCE | MOTOROLA 
SYMBOL PART NO. DESCRIP HION 


NON-REFERENCED ITEM 


EPD-13629-A 


CONNECTOR, receptacle: 


female; 
single cont, 


4 cont. 


24D67324A30 


8K83894 


CONNECTOR, plug: 
male; 2 cont. (p/o W1) 


686462 
TRANSISTOR: (NOTE) 685764 
P-N-P; type M9336 
N-P-N; type M9337 
N-P-N; type M9408 24D83600C01 


100 +10%; 30 w 95R354A01 


TRANSFORMER, power: 
pri: BLK, BLK; res 3.5 ohms 
sec, No, 1; RED, RED; res 
1.9 ohms sec. No, 2; GRN, 
GRN; res 0.25 ohm 


9B83601C01 


CABLE ASSEMBLY, power: 
3 conductor; each conductor No. 
18 ga; str; 8 ft. long overall; 

incl. ''molded-on'' 3-cont, male 
plug (P1) 


42K754321 


1V80757A61 


SOCKET, transistor: 
female; 2 cont. 


SHN6118A Housing Kit 


L3, 7 
vl 96R138A01 


INSULATOR, transistor mount- 
ing (used with Q13, 16, 18) 


EPD-13630-B 


CAPACITOR, fixed: +10% 
100 uuf; 500 v 1V80757A59 
FUSE, cartridge: 1-1/4! x 1/4" 30B82953E01 
slow blow type; 3 a; 125 v 
15D83594C01 
RESISTOR, variable: +30% 42A83882C01 
unl, stated 

750; +10%; 1/2 w 
50K; 0.33 w 
100K; 0.33 w 


5K; 1/2 w 


75A82394CO0l 
15C83597C01 
13C€83171C01 
13D83130C01 
55B83598C0l 


RESISTOR, fixed: +10%; 1/2 w 


2.1K 2C82360B11 


SWITCH, toggle: 


ae NOTE: 


FUSEHOLDER: 
extractor post type 


NON-REFERENCED ITEMS 


15B83583C01 
36B82629H01 


COVER, panel 
KNOB, control; 4 req'd 


REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART NO. 


SLN6163A Horizontal Output Kit 


EPD-14384-B 


COIL, r-f 


3.6 mh; choke 


CAPACITOR, fixed: 


-0O1 uf 10%; 600 v 


RESISTOR, fixed: 
47K +10%; 1 w 
2.7K; 2w 


TRANSFORMER, 
horizontal output 


ELECTRON TUBE: 
type 3AT2 


SOCKET, tube: 
duo decar; does not incl. 
14C83945B0l INSULATOR 


NON-REFERENCED ITEMS 


CONNECTOR, picture tube 
anode 

HIGH VOLTAGE SHIELD 
ASSEMBLY 


EPD-13631-O 


COIL, picture tube deflection: 
(p/o 1V80757A59; see non- 


referenced items) 


ELECTRON TUBE: 
cathode ray; type 19EBP4 


NON-REFERENCED ITEMS 


DEFLECTION YOKE ASSEM- 
BLY: incl. windings L3, L7 
CABLE ASSEMBLY: incl, 
picture tube socket 

CABINET 

GROUNDING STRAP (for pic- 
ture tube) 

FOOT, cabinet: 4 req'd 
COVER (for controls) 
BEZEL (19") 

MASK (for picture tube) 
LOCK: incl. 2 keys and mount- 
ing hardware 

SPEED NUT: 12 req'd 


Replacement diodes and transistors must be ordered by 
Motorola part number only for optimum performance. 


F - 
DIFF. VIDEO AMPL. BUFFER LINE COMP AMPL, 


LINE EQUALIZATION NETWORKS 


R54 


SYNC. 4ST. HORIZ, 
AMPL.& CLIPPER SYNC. AMPL. SYNC. Ea VERT. OSC. 302 VERT. DRIVER VERT. OUTPUT 
Q6 Q7 
M9338 M4843/M9340 M9338 


|BLK-WHT 


DO NOT MEASURE 


PI7 J47 


JAG PAG 


SLK-BRN 


“ee 
PLUG DETAIL 
3 ‘ 
ss it ==] 


fis Oe P45 JiS 4ST. AMPL, 2ND. AMPL, DRIVER 


FIL. 
WIRED SIDE RN PIS 15 8]BRN = See Fe 
> Pt 4OMH 
Ri 
‘ +} C50 R95 
CR yee 


4.84) == 


5. 
cri2 fixes eltel edie Rios $ R104 
) R404 
REO | 00 300 (a5v CRIS 22k 45K 240 
Pi ot SOURCE 1.2K 
= R104 
400 


DRIVER VIDEO OUTPUT 
Q4 Q5 
M9340 
R22 R26 eS cH 
K 3.3K 67.6) t 
100 = 7SUH O4 wr) 


50 2 2.7K 27K ‘ee 4 
R24 R: R Our Gy) tial e. 
6.8K fo ‘50 O (RESTORATION ) GRN 
s4d wie “25 di 
+ ee 5 sea 
650 BLK-YEL— el ceay R30 
etic J25 P25 Ray P24 24 12k 
2ND. HORIZ. 
SYNC. AMPL. PHASE SPLITTER HORIZ. OSC. PRE-DRIVER 
Qi2 Q13 Qi4 Qi5 
M4843/M9340 M4843/M9340 M9338 M9339 
[4 25v] 
R65 RZ R75 
{K 220k 1.2K 
c25 wed 
) Rite 
0047 66 ‘ 
CRAaE NOK (vei) 19V| 220 ee 
R73 R74 i) : ) 
22K 400 2-5V\Se Ss 
CRS R67 C30 2.7V 2v 
ae 40K 
.05 C34 aay lees 
OA 270 3470 
0047 c27 c32 
L5 He 
R72 c29 
ko 15 
3 R68 c28 5.6K : 
40K 5W 
P59 .04 
U5 cs 
R74 J6 P6 U7 PT RED 
2.7K R70 450K 
= 40K 


REGULATOR 


+7 16 aa 
-34V 

BLU 

Jt 

Pit 
Rit 
4100,30W 

pi GB 


63E81051A99-C 


NOTES 


1 UNLESS OTHERWISE STATED 
ALL RESISTOR VALUES ARE +10%, 1/2 WATT. 
ALL CAPACITOR VALUES ARE IN MICROFARADS 


2. DIRECTION ARROWS ON CONTROLS INDICATE CLOCKWISE ROTATION 


3. R15, C7 AND CB ARE SELECTED TO COMPENSATE FOR LOSSES IN LONG COAXIAL 
CABLE RUNS FROM CAMERA TO MONITOR. TO INSERT THE PROPE> NETWORK, 
MOVE JUMPER PLUG P2 INTO THE CORRECT TERMINAL ON THE BOARD. 


INDUCTOR AND TRANSFORMER RESISTANCES LESS THAN 1 OHM NOT SHOWN 
CATHODE VOLTAGE WILL VARY WITH SETTING OF BRIGHTNESS AND CONTRAST 


RS YEL 48V 


1K 
Us, R28 CRI 


P2 Tp P2 
a D 6 
tl risa cea rises cea riscs |cac risos |ceo rises |cse rises cer riscs Ices = co 
= = 1.5K ae eK 40K “ao 1K S00 IK x00 IK 1K = = = oe 
470 650 UF 
SAL ifs euall, |Mv2 call, {EA call |e cal Re cal lhe Gall, Ie 


Ru 
120K 


R77 
120 


PICTURE TUBE 


v4 
{9EBP4 
Gi G2 G3 
7 
a D 
BLU 
2v 
R93 
47K 
3 
278V RED RNS 
10K 
ee 
eee 
HORIZ. DRIVER HORIZ. OUTPUT 5 
Qi6 Q17 
M4843/M9340 M9337 REG c44 
e 
wmev © : 
eH Es) .0033UF |, 
330 
0.65V 
Rai cree #1C2° Vnea 
412 4.2K 
400 joour 7 £2 


MODEL TABLE 


MODEL SUFFIX 

SLN6148A 7 _|VIDEO AMPLIFIER & DEFLECTION KIT 
SLNGI46A 2 [BACK PANEL KIT 

SCN6125A | 2 [CONTROL PANEL KIT 

SLN6163A | 1 [HORIZONTAL OUTPUT KIT 


SHN611BA HOUSING KIT 


DESCRIPTION 


T3 DETAIL 


COLLECTOR CONNECTED 
‘eS TO MOUNTING BASE 
7 aNd COVER 


BASE 
EMITTER ry 
EMITTER COLLECTOR oo ae 
j 
BOTTOM VIEW BOTTOM VIEW BOTTOM VIEW 
TRANSISTORS ALL TRANSISTORS EXCEPT TRANSISTORS 
Q4, 05, 015 04, 05, 013, O15, O16, 016 Q13, 016, 18 


TRANSISTOR: DETAILS ———— 


ar 


R L8 
Fig isha MODEL TABLE 


MODEL SUFFIX 


CRO 


R92 
+1 C46 


FOR MODELS SUFFIXED EARLIER 
THAN INDICATED IN THE ABOVE 


TABLE, REFER TO SCHEMATIC 
DIAGRAM 63E81039A26. 


EPD-18023-O 


PREVIOUS REVISIONS AND PARTS LIST 
SHOWN ON BACK OF THIS DIAGRAM 


CCTV Video Monitor 
Schematic Diagram 

Motorola No. 63E81051A99-C 
5/7/68-UP 


gENCE 
IBOL 


MOTOROLA 
PART NO. 


DESCRIPTION 


A Horizontal Output Kit EPD-18029-O 


RESISTOR, fixed: 
47K +10%; lw 


686462 


TRANSFORMER, 
horizontal output 


24D83600C02 


ELECTRON TUBE: 
type 3AT2 


95R354A01 


SOCKET, tube: 
duo decar; does not incl. 
14C83945B01 INSULATOR 


9B83601C01 


NON-REFERENCED ITEMS 


42K754321 CONNECTOR, picture tube 
anode 


HIGH VOLTAGE SHIELD ASS'Y 


1V80757A61 


A Housing Kit EPD-18030-O 


COIL, picture tube deflection: 
(p/o 1V80757A59; see non- 


referenced items) 


ELECTRON TUBE: 
cathode ray; type 19JEBP4 


96R138A01 


NON-REFERENCED ITEMS 


DEFLECTION YOKE ASS'Y; 
incl. windings L3, L7 
CABLE ASS'Y: incl. picture 
tube socket 

CABINET 

GROUNDING STRAP (for picture 
tube) 

FOOT, ‘cabinet: 4 req'd 
COVER (for controls) 

BEZEL (19") 

MASK (for picture tube) 

LOCK: incl. 2 keys and mtg 
hardware 

SPEED NUT: 12 req'd 


1V80757A59 


30B82953E01 


15D83594C01 
42A83882C01 


75A82394C01 
15C83597C01 
13C€83171C01 
13D83130C01 
55B83598C01 


2C82360B11 


lacement diodes and transistors must be ordered by 
orola part number only for optimum performance. 


ACCESSORY ITEMS 


REVISIONS 


CHASSIS AND | REF. REFER TO 
=] SUFFIX_NO. _|SYMBOL | LOCATION |uigcuiT BOARD 


a | SLN61484-5 [azo [was essors, ox | vi-ci | _PEPD-1e021 
[Reo | WAS 656320, TOK Td 
CE 2 
pRii4 [ADDED | vi-ca 


[R115 | ADDED a aay 
WAS 8D82905G23, .02;) Ql4 COL- PEPD-18021 
100 V REPLACED BY LECTOR 
R116 
LS de saad 
TER 
ie 6S6320, 10K RE- Q15 BASE 
Ql6 BASE 
(2 Sa arate ee 
MOVED 
LECTOR 
C28 Ea a 
LECTOR 


Lé 

R70 WAS 18K82515B37, 5K| BELOWQI13 
WAS 655659, 3.9K PEPD-18021 
[R69 | WAS 652079, 6.8K 

WAS 656393, 1.2K 


SLN6148A-6 C33 


SCN6125A -2 


REFERENCE 
SYMBOL 


MOTOROLA 
PART NO. DESCRIPTION 


PARTS LIST 


SLN6148A Video Amplifier & Deflection Kit 


CRI, 8 

CR2 

CR3 

CR4, 5 

CR6, 7 

CRI 

GR10, 11, 12, 
TS: 

CR14 

CRI15 


Ll 
L2 
L3 
L5 
L8& 
Lg 


Ql, 15 

Q2,5 

Q3, 4, 6, 8 
10, 18, 19 
Q7, 12, 13, 16, 
20 

Q9, 14 


23D82077C18 
23D82013C0l1 
23D82601A31 
8K859592 
21K859942 
21K840047 
21K859944 
21K859945 
21D82537B06 
21K863948 
21K848236 
23D82601A05 
21K873266 
21K865443 
21K865440 
21D82537B22 
8K863305 
8C82095G08 
23D82601A14 
8D82905G26 
8D82905G01 
8C82284C12 
8K847105 
8D82905G23 
23D82783B27 
21D82428B22 
8K868503 
8D82905G16 
8D82905G14 
8D82905G12 
8D82396B02 
8C82284C15 
8K868593 
23C82077C01 
23D82601A12 
21D82428B28 
21C82164B01 
8B83300D01 
8D82665G02 
8K83894 
8C82927C04 
8K865917 
23C82341B01 
23D82394A09 
23C82601A10 
21D82428B57 


48C82420C10 
48C82420C01 
48K863030 

48C82392B03 
48C82466H25 
48C82466H17 
48C82525G06 


48D82256C42 
48D82256C12 


65842092 
65K892099 


24D82480B04 
24D82480B02 
24D82480B01 
24V80905A05 
24D67324A30 
25C83605C01 


48R869339 
48R869340 
48R869338 
485134843 


485134842 


EPD-18026-A 


CAPACITOR, fixed: uf; +10%; 
unl. stated 

600; 25 v 

15 +100-10%; 25 vy 
15 +150-10%; 25 v 
1 420%; 100 v 

220 uuf +5%; 300 v 
150 uuf +5%; 500 v 
300 uuf +5%; 300 v 
390 uuf +5%; 300 v 
470 uuf +5%; 300 v 
565 uuf +5%; 500 v 
650 uuf +5%; 300 v 
50 +150-10%; 25 v 
68 uuf +2%; 500 v 
140 uuf +3%; 500 v 
180 uuf +3%; 500 v 
560 uuf +5%; 100 v 
2; 200 v 

0.1; 400 v 

5 +100-10%; 250 v 
0047; 100 v 

a0 50ry, 

-047; 50 v 

+01; 400 v 

02; 100 v 

10; 25 v 

. 01 +20%; 1000 v 

- 047; 400 v 

- 033; 100 v 

-01; 100 v 

CoS 7.507: 

~05; 200 v 

0.1 +5%; 50 v 
082; 100 v 

100 +150-10%; 35 v 
100 +150-10%; 6 v 
002; 200 v 

.01; 1000 v 

1; 600 v 

0.47; 200 v 

+01; 600 v 

0.47; 200 v 

0.1; 400 v 

60 +100-10%; 150 v 
300 +100-10%; 150 v 
16 +33-10%; 10 v 

. 0033; 200 v 
SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 
silicon 

silicon 
germanium 

silicon 

silicon 

silicon 

silicon 


silicon; zener type 
silicon; zener type 


FUSE, cartridge: 
2 amp; 250 v 
3/4 amp; 125 v; slow-blow type 


COIL, RF: 

choke; 25 uh 

choke; 16 uh 

choke; 67.6 uh 

incl, 1A82354B07 CORE, tuning 
choke; 3,6 mh 

choke; 10 mh 


TRANSISTOR: (SEE NOTE) 
P-N-P; type M9339 
N-P-N; type M9340 
N-P-N; type M9338 


N-P-N; type M4843 or M9340 


N-P-N; type M4842 


REFERENCE MOTOROLA 
SYMBOL PART NO. 


R1 
R2 

R3 

R4, 36, 57, 88, 
97 

R5, 87 

R6, 16, 15A, 
53 

R7, 24 

R9, 40 

R10, 33, 63 
R11, 21, 54 


R12, 19, 116 
R13, 15, 80 
R14, 38, 59 
R15B, 75, 
102 

R15C, 15D, 76 
15E, 15F, 
15G, 40, 48, 
64, 65, 115 
R17, 39 
R18, 35, 42, 
66, 67, 68, 113 
R20, 50 
R22, 94 
R23, 52, 77 
R25, 71 
R26 

R27 

R28, 60 
R29, 114 
R30, 61 

R32 

R34 

R37 

R43 

R44, 49, 73, 
99, 100, 101, 
103 

R45 

R47 

R51, 74, 104 
R55 

R56 

R58, 62 

R69 

R72 

R79 

R81 

R82 

R83 

R84 

R85 

R86 

R89 

R90 

R91 

R92 

R95 

R96 

R98 

R105 

R106 

R107 

R108, 109 
R110 

R112 

R117 


RV1 


Sl, 2, 4 


SG1,2 


TL 


T2 


685732 
68410020 
6S6069 
6S6117 


6S6048 
686038 


686373 
6S5550 
686410 
6S6428 


6S6270 
6S6090 
685581 
6S6393 


686229 


6S2004 
686320 


686269 
6S6031 
6S5551 
6S5577 
6S2029 
686446 
686434 
685631 
686394 
686475 
685646 
686406 
6S6487 
686397 


656398 
18C82943G02 
686326 
17K892227 
18C82943G05 
685659 
68118241 
17C82291B27 
686432 
6S2030 
17C82291B33 
17A890466 
685697 
686414 
686377 
6S5764 
17C82291B26 
17K868696 
68476116 
17C82291B32 
686479 
18C82943G06 
6S6477 
17C82291B17 
686389 
17C82291B31 
17€82291B06 
6S6407 
6S6022 


6C66263A08 


40C83608C01 


80C82189F01 


25D83355D01 


25C83607C01 


DESCRIPTION 


RESISTOR, fixed: +10%; 1/2 w; 
unl. stated 
15K; 2w 


75 +5% 


150K 
var; 500 +20%; 2 w 
100 

8.2 +5% 

var; 50 +20%; 2 w 
3.9K 

150K, 2 w 

5.6K; 5 w 

270 

12 

ERAS Sean) 

1.5 

560K 

270K 

470K 

2.7K; 2w 

750; 5w 

10; 5w 

270; 2 w 

900 +5%; 5 w 

68K +5% 

var; 1.5K +20%; 2 w 
15K 

1K; 5w 

220; lw 

1.2K +5%; 3w 
15;5 w 

220K 

330 
VARISTOR: 

1 ma @ 120 v de 


SWITCH, slide: 
dpdt 


SPARK GAP; 
1 kv 


TRANSFORMER: 
vert. output; pri: RED, YEL; 
res. 28 ohms sec: GRN, BLK; 
res. 5 ohms 

horiz. driver; pri: 3,8 ohms 
420%; sec: .072 ohms +20% 


SLN6146A Back Panel Kit 


J101, 102 9K864732 
J103 9A801241 


48R869408 
48R869337 
48R869336 


17C83620C01 


25D83619C01 


30C865903 


XQ11, 17,21 | 9D82673A01 


REFERENCE | MOTOROLA 
SYMBOL PART NO. a Sopi eaten) 
NON- REFERENCED ITEM 


ee | 26B82185F01 |HEAT SINK 


EPD-18027-0 


CONNECTOR, receptacle: 
female; 


single cont. 
4 cont. 


CONNECTOR, plug: 
male; 2 cont. (p/o Wl) 


TRANSISTOR: (SEE NOTE) 
N-P-N; type M9408 
N-P-N; type M9337 
P-N-P; type M933 


RESISTOR, fixed: 
100 +10%; 30 w 


TRANSFORMER, power: 
pri: BLK. BLK; res 3,5 ohms 


sec No. 1: RED, RED; res 
1.9 ohms sec. No. 2: GRN, 
GRN: res 0.25 ohms 


CABLE ASSEMBLY, power: 
3 cond; each cond No. 18 ga.; 


str; 8' long overall; incl. 
"molded-on'! 3-cont. male plug 
(P1) 


SOCKET, transistor: 
female; 2 cont. 


NON- REFERENCED ITEM 


14K865875 INSULATOR, transistor mtg 
(used with Q13, 16, 18) 


SCN6125A Control Panel Kit 


65K817955 


18D82515B40 
18D82515B21 
18D82515B39 
18K82515B17 


40K811752 


9B82080G01 


NON-REFERENCED ITEMS 


15B83583C0l 
36B82629H01 


EPD-18028-A 


FUSE, cartridge: 1-1/4" x 1/4" 
slow-blow type; 3 a; 125 v 


RESISTOR, variable: +30% 
unl. stated 

750; +10%; 1/2 w 

50K; 0.33 w 

100K; 0.33 w 

10K; 1/2 w 


SWITCH, toggle: 
dpdt 


FUSEHOLDER: 


extractor post type 


COVER, panel 
KNOB, control; 4 req'd 


REFERENCE 
SYMBOL 


MOTOROLA 
RIPTI 
PART NO. Bee Cai Tao 


EPD-18029-O 


SLN6163A Horizontal Output Kit 


RESISTOR, fixed: 


686462 47K +10%; 1 w 


TRANSFORMER, 
24D83600C02 |horizontal output 


type 3AT2 


95R354A01 


SOCKET, tube: 
duo decar; does not incl, 
14C83945B01 INSULATOR 


NON- REFERENCED ITEMS 


42K754321 CONNECTOR, picture tube 
anode 
HIGH VOLTAGE SHIELD ASS'Y 


9B83601C01 


1V80757A61 


SHN6118A Housing Kit EPD-18030-O 


COIL, picture tube deflection: 
(p/o 1V80757A59; see non- 


referenced items) 


ELECTRON TUBE: 


96R138A01 cathode ray; type 1JEBP4 


NON-REFERENCED ITEMS 
| 


1V80757A59 |DEFLECTION YOKE ASS'Y; 
incl, windings L3, L7 

30B82953E01 |CABLE ASS'Y: incl, picture 
tube socket 

15D83594C01 |CABINET 

42A83882C01 |GROUNDING STRAP (for picture 
tube) 

75A82394C01 | FOOT, cabinet: 4 req'd 

15C83597C01 | COVER (for controls) 

13C83171C01l |BEZEL (19"') 

13D83130C01 | MASK (for picture tube) 

55B83598C01l | LOCK: incl. 2 keys and mtg 

hardware 

SPEED NUT: 12 req'd 


2C82360B11 


NOTE: | 


Replacement diodes and transistors must be ordered by 
Mojorola part number only for optimum performance. 


ACCESSORY ITEMS 


. 
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DESCRIPTION 


Camera Control Panel 


1. DESCRIPTION 


This panel is used to control Motorola tran- 
sistorized Television Camera Models S$1120C, 
S1121C and $1122C. It is mountedonthe control 
panel of a Motorola Model S1219A Video Monitor. 


MOTOROLA INC. 


ENGINEERING PUBLICATIONS 


Copyright 1968 by Motorola, Inc. 
Printed in U.S.A. 
5/7/68-UP 


4501 WEST AUGUSTA BOULEVARD 


MOTOROLA 


CAMERA CONTROL PANEL 


AND JUNCTION BOX 


A control cable passes from the monitor to a 
Model SLN6156A Junction Box (supplied with 
camera) mounted on the rear of the camera. 


The camera control kit provides five control 
facilities for operation of the camera. Theseare 
as follows: 


a. The ON-OFF switch applies 117 v a-c, 60- 
cycle line voltage to the camera. 


b. The FOCUS control adjusts the electrical 
focus of the camera vidicon tube. 


c. The BEAM control adjusts the camera vidi- 
con tube beam current. 


d. The automatic-manual (AUTO-MAN) switch 
selects the mode of vidicon target voltage adjust- 
ment (sensitivity). In the automatic (AUTO) po- 
sition, target voltage is automatically adjusted 
by camera circuits. In the manual (MAN) posi- 
tion, target voltage is manually adjusted by the 
SENSITIVITY control. 


e. The SENSITIVITY control adjusts the vidi- 
con target voltage when the automatic-manual 
(AU TO-MAN) switch is in the manual (MAN) po- 
sition. 


NOTE 
This panel has a combined control for 
the SENSITIVITY and the automatic - 
manual (AUTO-MAN) functions. The 
SENSITIVITY control knob is pulled 
out and rotated for the manual mode 


of sensitivity adjustment. The 
knob is pushed in for the automatic 
mode. 
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Refer to the camera instruction manual for 
the proper setting of these controls. 


2. INSTALLATION 
a. Model SCN6124A Camera Control Panel 
ea ee 


Remove the blank plate on the monitor con- 
trol panel and replace with the camera control 
panel, Fasten the camera control chassis tothe 
bottom of the monitor cabinet using three screws 
(supplied). Insert the plug extending from the 
chassis into the auxiliary power receptacle on 
the monitor chassis flange. 


The monitor chassis terminal board is con- 
nected by control cable to a similar terminal 
board within the Model SLN6156A Junction Box 
at the camera site. A one-to-one relationship 
exists between the junction box terminal board 
and the monitor chassis terminal board. 


The selection of a cable for control of cam- 
era functions must be given careful considera- 
tion. A good installation requires the use of 
well insulated wires usually with an overall ca- 
ble shield. The outer jacket should be of a 
tough, durable plastic, able to withstand abra- 
sion, weather and corrosive fumes or agents 
which may be present. The size of the conduc- 
tors will depend on the distance the control ca- 
ble must run. However, if the wire sizes shown 
in the cabling diagram are used, no difficulties 
should be encountered. The control cable should 
be passed through the cable gland fitting that is 
located in the plug button-covered hole on the 
left rear monitor panel as shown in the Cable 
Gland Fitting Detail. Connect the colored leads 
of the cable to the same terminal numbers at 
both ends. Refer to the Inter-Unit Cabling Dia- 
gram for details. 


b. Model SLN6156A Junction Box 
ED 


When connecting the control cable to the 
SLN6156A Junction Box and installing the junc - 
tion box on the camera, proceed as follows: 


(1) Remove the junction box cover by taking 
out the two screws (one on each side) which at- 
tach it to the mounting bracket. 


(2) Place the large rubber grommet (which 
can be easily slid from the cover) over the con- 
trol cable which goes to the camera control unit. 


(3) Clamp the control cable to junction box 
bracket by means of cable clamp provided. 


(4) Attach leads to appropriate terminals 
of terminal board. Spade lugs should be used on 
the end of the leads. 


RIGHT REAR MONITOR PANEL 


CABLE GLAND FITTING 


AEPD -14243-0 


CAMERA CONTROL CABLE 


Cable Gland Fitting Detail 


(5) When a zoom lens is used, the cable 
from the lens must be run through the small 
grommeted hole in the cover before the cable is 
attached to the terminal board. 


(6) A lead from the zoom lens together with 
a lead from the control cable are attached to- 
gether under one terminal lug. 


(7) The colors of the leads connected to the 
terminals should be recorded on the label pro- 
vided in the cover. Should it be required to dis- 
connect the camera ata later date, the label in 
the cover will facilitate reconnection. 


(8) Plug the connector of the junction unit 
into the camera, and with the two screws pro- 
vided, fasten it to the camera. 


(9) Place cover in position and fasten with 
its screws. 

For removal of the junction box and control 
cable, follow the installation procedure in re- 
For removal of the camera only, 
Proceed 


verse order. 
the leads do not have to be removed. 
as follows: 


(1) Remove cover by removing two screws 
fastening it to the mounting bracket. 


(2) Lift cover and slide along the cable to 
the zoom lens. 


(3) Remove two screws securing junction 
box mounting bracket to camera. 


(4) Unplug junction unit from camera. 


(5) Remove zoom lens from camera, 


3. MAINTENANCE 


Maintenance of these control facilities con- 
sists of keeping the unit clean and connections 
tight. 

Malfunction of the control facilities can nor- 
mally be attributed to lack of power. Use the 
schematic diagrams in this instruction section 
to locate the circuits at fault. Inmostinstances, 
troubles can be isolated by using only a voltmeter. 


4 
@ 
nN 


NOTE: 
DIRECTION ARROWS ON CONTROLS DENOTE CLOCKWISE ROTATION. 
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PARTS LIST for Schematic Diagram 63B81040A43-O 
SCN6124A Control Panel 


REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART NO. 


CAPACITOR, fixed: 
8K863994 0.47 uf 10%; 200 v 


FUSE, cartridge: 
65K817953 slow blow type; 0.6 a; 125 v; 
aA x A 


CONNECTOR, plug: 
28A898881 male; 4 cont. 


RESISTOR, variable: 
18D82515B15 250K +20%; 0.25 w 
18D82515Bl16 5 meg +30%; 0.12 w 
18D82485D01 30K +20%; 0.16 w; incl. two (2) 
spst plunger action switches 
(see S2) 


SWITCH, 

40A482097 toggle: spst 
(part of R3) NOTE: Consists of 
two (2) plunger action switches 
mounted on control R3. One 
switch spst, normally open. 
Other switch spst, normally 
closed. 


BOARD, terminal: 
31B82573C04 terminals coded 1 thru 7 
31B82573C05 terminals coded 8 thru 14 


FUSEHOLDER: 
9C82083C01 extractor post type 


Model SCN6124A 

Camera Control Panel 
Schematic Diagram 

Motorola No. 63B81040A43-O 
1/21/66-UP 
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MODEL TABLE 
MODEL _|SUFFIX | DESCRIPTION 
SLN6IS6A | | JUNCTION BOX 


REVISIONS 
CHASSIS AND REF. 
SUFFIX NO. SYMBOL CHANGE LOCATION 
SLN6156A CONNECTOR AND 
ASSOCIATED 
WIRING REMOVED 
SLN6156A | J2__—| WAS 9A801241 | PARTS LIST 


SLN6156A ADDED NON- PARTS LIST 
REFERENCED 
ITEMS 


PARTS LIST for diagram 63B81007A89-A1l 


SLN6156A Junction Box 
REFERENCE MOTOROLA 
ESCRIPTION 


BOARD, terminal: 
terminals coded 1 thru 7 
terminals coded 8 thru 13 


31B82573C04 
31B82573C05 


CONNECTOR, receptacle: 


female; 20 contacts 
male; 4 contacts 


9B82381D01 
9B20261 


| NON-REFERENCEDITEMS REFERENCED ITEMS 


| eee GASKET, strip; 14" 
5A483208 GROMMET 
38121617 SCREW, machine; 4-40 x 1-1/4"! 
"Phillips" round; 2 req'd 
LOCKWASHER (#4spt MD) 

2 req'd 

CLAMP, (9/16") 

CLAMP, (3/8'') 


45400385 


42K480469 
42K802007 


SSS 


Model SLN6156A Junction Box 
Schematic Diagram 

Motorola No. 63B81007A89-Al 
7/22/66-UP 
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Inter-Unit Cabling Diagram 
Motorola No. 63B81040A52-O 
1/21/66-UP 


Step (1) Disassemble the connector plug. 


ADAPTER 


COUPLING PLUG 
RING SUB-ASSEMBLY 


Step (2) Cut off end of cable squarely. Remove 
3/4" of vinyl jacket. 


Step (3) Slide coupling ring and adapter on cable. 


Step (4) Fanbraid slightly and fold backas shown, 


UHF Connector 

Installation Detail 

Motorola No. AEPD-20957-O 
5/7/68-UP 


Step (5) Position adapter to dimension shown, 
Press braid back over body of adapter and 
trim to 3/8'", Baree5/8" lof conductor, 1am 
exposed center conductor, 


Step (6) Screw adapter into body of plug sub- 
assembly, Solder braid to body of plug sub- 

assembly through holes, Solder center conductor 
of cable to plug contact of plug sub-assembly. 


CAUTION 
Use very hot iron. Solder quickly and 
chill immediately with cold, wet cloth. 
DO NOT USE EXCESSIVE. HEAT OR 
SOLDER. 


Step (7) For finalassembly, screw coupling ring 
on plug sub-assembly. 


ia 


BEPD- 12830: O 


OO 
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MOTOROLA 


MONITOR RACK-MOUNT 
ADAPTER 


MODEL SLN6149A 


1. DESCRIPTION 


This rack-mount adapter is used to mount 
the Model S1219A Video Monitor in a rack. 


2. INSTALLATION 


Refer to the mounting detail and follow these 
steps: 


a. Assemble the threaded bushings to the shelf. 
b. Mount the shelf to the rack. 


c. Assemble the right and left hand brackets to 
the shelf and rack. 


d. Locate the proper position for the four speed 
nuts and snap them on the rack flange. 


e. Mount the monitor onthe shelfand make sure 
the threaded bushings fit into the holes at the bot- 


tom of the monitor front mounting feet. 


f. Slip the panel cover over the monitor and 
fasten it to the rack. 
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10-32x 1" 
MACHINE SCREW SPEED NUT 
(4 REQ’D) (4 REQ’D) 


BRACKET 
(L. HAND) 


WASHER 
(4 REQ’D) 
ram BRACKET 
(R. HAND) 
10-32% 1/2" 
HEX HD. SCREW 
PANEL COVER N 
—a—— Lock WASHER (2 REQ'D) 10-32%1/2" 
; 4 
——— 6-32 nur (2 REQ'D) een Sond HEX HD. SCREW 


Model SLN6149A Rack-Mount Adapter 


Mounting Detail 
Motorola No. 69C81040A48-O 
1/21/66-UP 


MOTOROLA 
MONITOR POLARIZED GLASS 


MODEL SLN6162A 


MOTOROLA 
PARK ENO: DESCRIPTION 


HOOD 
SILL, hood 


BRACKET, glass mounting 
(front) 


BRACKET, glass mounting 
(rear) 


WINDOW (19"') polarized glass 


3. INSTALLATION 


a. Clean the picture tube faceplate with a soft 
clean cloth. 


b. Place the rear flange of the polarized glass 
into the grooves of the monitor bezel and slide 
the unit down over the front of the monitor. 


c. Adjust the glass tilt for minimum surface 

1. DESCRIPTION reflection by rotating the adjusting knob located 
on the front of the unit. 

This monitor polarized glass is used to re- aA INTENANCE 

duce glare or reflections present on the face of a. To clean the inside surface of the polarized 

the Model S1219A Video Monitor. glass and the front of the picture tube, remove 
the entire unit from the monitor by lifting itver- 
tically along the bezel grooves. 


2. 
eC ON LeMenT b. Wipe the surfaces with a soft clean cloth 


using a commercial window cleaner. 


The monitor polarized glass consists of the c. Re-install the assembly as previously de- 
the following items: scribed. 
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CCTV 


mororora Closed circuit television e transistorized gate-watch control consoles 


MOTOROLA INC., COMMUNICATIONS DIVISION: INSTRUCTION MANUAL 68P81054A70-A 


MOTOROLA 


MODEL $1239A 


®» - GATE-WATCH 
CONTROL CONSOLE 


117 VAC 
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SPECIFICATIONS 


INTERCOM AMPLIFIER 


MAXIMUM POWER INPUT 40 watts at 117 volts ac 50/60 cycles 
) 


POWER SUPPLY LOAD 50 ma at 24 volts dc (zero signal 
570 ma at 24 volts de (full load--5 watts audio output) 


FREQUENCY RESPONSE (1 ke ref) |200-5000 cps +1 db 
INPUT IMPEDANCE 600 ohm (balanced) 
OUTPUT IMPEDANCE 600 ohm (balanced) 


SIGNAL INPUT FOR 5 WATTS cine : : 
OUTPUT 3.2 millivolts base drive (nominal gain 80 db) 

OPERATING ; 

TEMPERATURE RANGE gee 


SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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DESCRIPTION 


1. GENERAL 


The Model S1239A Gate -Watch Control Console 
is a combination audio intercomand remote control 
unit for use in a closed circuit television system 
(CCTV). It can be used for controlling operationof 
a Motorola’CCTV camera, floodlights, gates, etc. 
located up to 3000 feét from the operator. Follow- 
ing is a table listing the console dimensions: 


DEPTH] WIDTH | HEIGHT |WEIGHT 


2. MODEL COMPLEMENT 


The Model S1239A Gate-Watch Control Console 
consists of a Model SLN6174A Gate-Watch Chassis 
mounted in a rectangular metal housing (Model 
SHN6115A). The operating control functions are 
as follows: 


a. The Power ON-OFF Switch--applies operating 
power to the control console. 


b. The OF F-MAN(ual)-AUTO(matic) Switch---- 


applies operating power to the remotely located 
camera when placed in either the MANual or 
AUTO position. Inthe AUTO position, camera 
target voltage is adjusted automatically as light 
conditions change at the camera location. 


c. The TARGET Control--isa potentiometer used 
to adjust the vidicon target voltage to compensate 
for extreme lighting conditions at the camera loca- 
tion. It operates in the cameracircuitry only when 
the OF F-MAN-AUTO switch is placedin the MAN 

position. 


d. The CAMERA FOCUS Control--is a potentiom- 
eter used to adjust the electrical focus of the camera 
vidicon tube. Thecontrolis locatedonthe rear panel 
of the console. 


e. The CAMERA BEAM Control--isa potentiom- 
eter used to adjust the camera vidicon tube beam 
current. The controlis located on the rear panel 
of the console. 


fe The GATE OPEN-CLOSE Switch--is a momen- 
tary contact switch used to actuate a gate opening 
or closure at a remote location. 


g. The GATE STOP Switch--interrupts and stops 
the motion of the gate at any time during its opera- 
tion cycle. 


It is a momentary action, pushbutton switch 
with standard ''C'' contact arrangement. It may 
be used as a normally open or a normally closed 
switch. 


h. The LIGHTS ON-OFF Switch--is usedto turn 
lights on or off at the camera location. 


i. The INTERCOM VOLUME Control--isusedto 
adjust the incoming zudio level from a remotely 
located speaker/microphone unit to compensate 
for varying ambient noise levels atthe gate-watch 
control console location. 


Ji The INTERCOM TRANSMIT LOCK-RECEIVE- 
TRANSMIT Switch--is used to select transmit or 
receive Operation of the intercom facility at the 
control console location. 


The TRANSMIT positionis a momentary contact 
type and is used for short transmissions to the re- 
mote location. The switch must be heldinthis posi- 
tion until transmission is completed. Upon release, 
the switch automatically returns to the RECEIVE 
position. 


For longtransmissions, the switchis placedin 
the TRANSMIT LOCK position. This position is 
self-locking and the switch must be returned to the 
RECEIVE positionmanually uponcompletionof the 
transmission. 


ko «The 
sound-powered device for maintenance communica- 
tion with the remote location. The jack is located 
on the rear panel of the console. 


AUX Jack---may be used toconnect a 


3. ACCESSORY ITEMS 


The following accessory items (not part of 
Model S1239A Gate-Watch Console) are available 
on separate order for use with the Model S1239A. 
Instructions are packedand shipped with the items. 


a. The SLN6137A Rack-Mount Adapter Kit --- 
may be used with the gate-watch control console 


if rack mounting is desired. 


b. The SLN6138A Outdoor Speaker/Microphone 
--is used for installation at the remotely control- 


led location for intercommunication with the con- 
trol console location. 


c. The SKN6114A Control Cable -- available in 

lengths up to 3000 feet. Is used for interconnec- 

tion of the control console and the SLN6139B Weath- 
erproof Junction Box. 


INSTALLATION 


1. CONSOLE MOUNTING 
ae Désk Top‘or Shelf 


Select a convenient location for the control 
console. The basic unit is used for desk-topor 
shelf mounting and has rubber pads to prevent sur- 
The unit may be used as a pedestal 
for a Motorola 14-inch monitor. 


face marring. 


De Rack Mounting 


A rack mounting kit (accessory item)is also 
available. Instructions for its use are packed with 
the kit (see listing of accessory items in DESCRIP- 
TION section). 


2. CONNECTIONS 


The Model SKN6114A Control Cable (accessory 
item) is recommended for interconnection of the 
Gate-Watch Control Console andthe remotely con- 
trolled units. Two screw-type terminal boards 
are located at the rear of the control console (ac- 


cessible by removing snap-on back cover). 


CAUTION 
Do" not connect power plug for control 
console’ to réeceplacle (ily vac) until 
all other wiring is completed. 


Terminals on these boardsare numbered. The 
cable leads are color-coded and care should be 
taken to insure that the leads are connectedto the 
terminal boards and remote equipment as shown 
on the System-Interconnection diagram. 


A Model SLN6139B Junction Box (accessory 
item) is available for distribution of the control 
leads to the remote equipment. The boxis weather 
resistant and suitable for mounting in exposed 
locations, 


d. The SLN6139B Weatherproof Junction Box 
---available for distribution of control cables 


to the remotely controlled equipment. 


& OPERATION 


WARNING 
To prevent shock hazards, the dust 
covers on both the control console 
and junction box must be replaced 
when wiring is completed. 


3. PRELIMINARY ADJUSTMENTS 


The intercom amplifier is factory adjusted 
for minimum distortion. For optimum perform- 
ance ina particular ambient noise location, the 
GAIN controlon the printedcircuit board chassis 
may require readjustment (refer to Detail 
EPD-19300 for location). Place the transmit 
receive switch in the TRANSMIT LOCK position, 
Adjust the GAIN control until the sound received 
at the remote speaker/microphone location is 
clear and of sufficient level to overcome ambient 
noise. Place the switchin the RECEIVE position. 
With sound being received at the control console, 
from the speaker/microphone location, adjust 
the VOLUME control on the front panel for the 
desired listening level. 


The BALANCE control located on the printed 
circuit board is factory adjusted and should NOT 
be readjustedexceptas stated in the MAINTENANCE 
section. 


4. OPERATION 


Refer to paragraph 2. in the DESCRIPTION 
section for adescription ofall operating controls 
and their functions. After the control cable instal- 
lation is complete, the unit is placedin operation 
simply by plugging in the ac line cord and placing 
the power ON-OFF switch in the ON position. 


THEORY OF 


1. CONTROLS 


The functions and operation of the operating 
controls were previously described in paragraph 
2 of the DESCRIPTION section. The FOCUS, 
BEAM and TARGET adjustments are more fully 
described in the camera instruction manual, 


2. INTERCOM AMPLIFIER 


This unit is a five-watt audio amplifier ca- 
pable ofhigh quality speech reproduction for line - 
to speaker applications. The basic amplifier con- 
sists of five stages. Three RC coupled transistors 


(Q1, QZ and Q3) are used for preamplification. These 


three transistors drive a transformer coupled driv- 
er (Q4) which, in turn, drives the push-pull output 
(Q5 and Q6). 
amplifier, driver and output stages to reduce 

distortionandimprove regulation. The push-pull 
output is operated class AB with only a small 
amount of current flowing during the zero signal 
condition.” 


Feedback is employed in the pre- 


Temperature sensitive resistors (RT1 
and RT2) are used in the bias circuits of the driver 
and output stages to compensate for variations 
in transistor characteristics with temperature 
changes. Acurrent balancing potentiometer (R25) 
is provided in the output stage for minimum dis- 
tortion at full output. 


When the transmit-receive switch is in the 
TRANSMIT or TRANSMIT LOCK position, the 


OPERATION 


8-ohm primary winding of the input transformer 
(Tl) is connected to the voice coil of speaker LS1; 
the 600-ohm balanced winding is disconnectedand 
the 600-ohm balanced secondary of the output 
transformer (T3) is connected to the transmission 
line going to the line matching transformerat the 
remote location. The VOLUME controlcenter arm 
is disconnected from LSI. 


When the transmit-receive switch is in the 
RECEIVE position, the 600-ohm balanced pri- 
mary of the inputtransformer is connectedto the 
lines from the remote location; the 8-ohm pri- 
mary of Tl is disconnected and the VOLUME 
control center arm is connected to the voice coil 
Girliol. 


NOTE 
The transmit-receive switch merely 
switches the input and output of the 
amplifier between two speaker/micro- 
phones (control console and remote 


locations). 


The regulated power supply provides full 
wave rectification with capacitive filtering. The 
regulator is a series type using the transistor to 
absorb voltage changes with a diode as a shunt 
element to control the output level. The tran- 
sistor is used in an emitter follower configur- 
ation with the diode controlling the base. The 
supply is capable of delivering up to 570 ma 
at -24 v dc. 


MAINTENANCE 


1. GENERAL 


Most maintenance can be performed using a 
voltmeter, aninexpensive oscilloscope and an audio 
Refer to Detail EPD-19300. 
plifier can be considered as a series signal path 
and can by analyzed with a signal present. 


oscillator. 


2. BALANCE CONTROL 


If transistors Q5and/or Q6 must be replaced, 
a readjustment of the BALANCE control may be 
required. Two methods are givenin the following 
paragraphs. 
emergency procedure and the second is the re- 


The first method is atemporary or 


commended procedure. 


The am- 


a. Temporary or Emergency Method 


(1) Place transmit-receive switch in RECEIVE 
position. 


(2) With transmission being received from 
remote location, adjust BALANCE control for clear 
audio (free of distortion). 


b. Recommended Method (Use whenever possible) 


(1) Place transmit-receive switch in TRANS- 
MIT LOCK position. 


(2) Remove housing and snap-on dust cover 
at rear of console and disconnect the two BRN-RED 
leads from the printed circuit board solder terminals. 


(3) Connecta 600-ohm output of anaudio oscil- 
lator to the solder terminals disconnected in step (2). 


(4) Disconnect the two external audio leads 
connected to the terminal board at the rear ofthe 
control unit. Connecta 600-ohm, 5-watt resistor 
across the same terminals. 


(5) Connect an oscilloscope inputacross the 
600-ohm resistor connected in step (4). 


(6) Turnthe controlconsoleandtest equip- 
ment on and afterallowing sufficient warm-up 
time for the test equipment, adjust the output 
frequency of the audio oscillator to 200 cps. 


(7) Adjust the amplitude of the audio oscilla- 
tor untilno clipping (flattening of peaks) is observed 
on the oscilloscope. 


(8) Adjust the BALANCE control for a wave- 
form with minimum distortion. 


(9) Disconnect audio oscillator, oscilloscope 
and 600-ohm resistor. 


(10) Reconnect the two BRN-RED and the two 
audio leads as originally connected. 


(11) Replace housing and snap-on dust cover. 
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NOTES: 
1. 25FEET OF 47COND. CABLE (30C864650) WITH A SELECTION OF CABLE CLAMPS 
ARE INCLUDED WITH THE SLN6139B JUNCTION BOX. 


2.THESE WIRES ARE NOT SUPPLIED BUT ARE SHOWN TO ILLUSTRATE CONNECTIONS 
THAT ARE MADE TO AC RELAYS LOCATED iN AN ACCESSORY BOX THAT IS 
USED TO ACTIVATE LIGHTS AND A VARIETY OF GATE CONTROLS. 


CAUTION 


—————————— 
THESE AC VOLTAGE WIRES ARE INTENDED TO BE USED FOR 100MA RELAY 63C81054A72—-A 
CONTROL ONLY AND SHOULD NEVER BE USED FOR DIRECT CONTROL OF 
LIGHTS OR GATES. 


3.50 FEET OF 2COND. CABLE (308844810) IS INCLUDED WITH SLN6138A SPKR/MIC. UNIT. 
4.CONNECT TO TERMINALS 42 OR 13 AS DESIRED. 
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a Model $1239A Control Console 


PARTS LIST 


SLN6174A Gate-Watch Chassis 


REFERENCE 
SYMBOL 


Rl, 10 
R2 

R3, 4 

R5 

R6, 35 
Risa Te 
R8 

m9, 13; 19 
Riz, 31 
R14 50h8;, 33 
R15 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R34 


MOTOROLA 
PART NO. 


8K863994 
23D82304B06 
23D82601A01 
23D82601A03 
23D82645A05 
23K865137 
8K861939 
8K865640 
8D82905G05 


48D82723C01 
lor 48C82466H03 
48D82533D03 


65A82911C01 


65K 475395 
65K817953 


9B20261 


50B82502G01 


48R134573 
48R134606 
48R869104 


6S6048 
18C82017F01 
18C82017F02 
6S6320 
68400812 
686411 
682003 
682028 
682075 
6S114018 
68488095 
6S401006 
6S400059 
656408 
65400060 
18D82478B03 
18C82943G08 
6S118237 
6S400058 
6R6229 
18C82943G07 
682001 
658400490 


6K 864780 
6B82430C02 


40K811752 
40C82086F01 
40B82478G01 


40A82286F01 
40C82504G01 


EPD-19526-O 


DESCRIPTION 


CAPACITOR, fixed: uf 
unl stated 

0.47 10%; 200 v 
1350 +100-10%; 50 v 
100 +150-10%; 30 v 
20 +100-0%; 25 v 

15 +100-10%; 25 v 
4.7 +20%; 25 v 

- 0033 410%; 100 v 

- 033 10%; 100 v 
0.15 +10%; 50 v 


SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 

silicon 

silicon 

zener type (1N3029A) 


LAMP, indicator: 
neon; RED; incl mtg nut 


FUSE, cartridge: 
0.5 amp; 125 v; slow-blow type 
0.6 amp; 125 v; slow-blow type 


JACK, telephone 
open circuit type 


LOUDSPEAKER, permanent 
magnet: 


2-1/2" square; 8 ohm coil 


CONNECTOR, plug: 


male; 3 cont (p/o Wil) 


TRANSISTOR: P-N-P: 
(SEE NOTE) 
germanium; M4573 
germanium; M4606 
germanium; M9104 


RESISTOR, fixed: 5%; 1/2 w 
Gal Gert me 
47K +10% 

: 5K +30%; 0.25 w 

: 1 meg +30%; 0.2 w 

+10% 


var: 300 10%; 2w 
var: 3 +20%; 2w 
12 +10%; 2w 

560 

1K +10% 

var: 2K +20%; 2w 
6.8K 

8.2K 


THERMISTOR: 
5.1K 10% @ 37°C 
7.5 +10% @ 25°C 


SWITCH: 


toggle; dpst 


rotary; 3 pole; 3 position 
toggle; spdt; spring-return to 
"center off'' from both operat- 
ing positions 

push; spdt, coded ''stop" 
rotary; 4 pole 3 position 


REFERENCE MOTOROLA 
SYMBOL PART NO. 


25C82505G01 


DESCRIPTION 


TRANSFORMER, audio 
frequency: 

‘contains the following windings: 
pri: BLK, BLK with WHT cen- 
ter tap; total res 42,5 +10% 
sec: GRN, GRN; res 140 410% 
sec: YEL, YEL; res 21 +10% 
contains the following windings: 
pri: RED, BLU; res 300 max 
sec: YEL, WHT; res 5 max 
sec: BLK, GRN; res 5 max 
contains the following windings: 
pri: BRN, BLU with RED cen- 
ter tap; total res 5.5 +10% 

sec: WHT, YEL with GRAY 
center tap; totalres 29.5 +10% 
sec: BLK, GRN; res 0.9 +10% 


25C82506G01 


25C82507G01 


TRANSFORMER, power: 
Tl7 vac; 50-60 cps; 
contains the following windings: 
pri: BLK, BLK; res 14.3 +10% 
sec: GRN, YEL; res 3 410% 


25C82510G01 


BOARD, terminal: 
14 terminals 


TBI1Ol, 102 31K838541 


CABLE ASSEMBLY, power: 
incl 3 cond cable; rubber cover- 
ed; each cond No. 18 ga; str; 
incl ''molded on'' 3 cont plug 
(Pl) 8 ft long overall; does not 
incl 42K850862 RETAINER, 
cable 


30C 865903 


FUSEHOLDER: 
extractor post type; for 1-1/4"! 
x 1/4" fuse 


9C82083C01 


SOCKET, transistor: 
2 cont 


9D82673A01 


NON-REFERENCED ITEMS 


36B82629H05 KNOB, control (for R2, R3, R4) 
36B82629H06 KNOB, control (for S2, R24) 


36A55361 KNOB, lever (for S5) 
58B65026A01 ADAPTER, line core 
75A82394C01 FOOT, mounting 
42K850862 RETAINER, cable 


COVER ASSEMBLY: incl 
15B82479G01 COVER, rear 
43B82361D01 FASTENER; 2 
req'd 43B82361D02 STUD; 2 
req'd 33A868207 NAMEPLATE 
3A892219 SCREW, one-way 
slot; 2 req'd 


1V80731A07 


NOTE: 


Replacement transistors and diodes must be ordered by 
Motorola part number only for optimum performance. 
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NOTES: 
1. 25FEET OF 47COND. CABLE (30C864650) WITH A SELECTION OF CABLE CLAMPS 
ARE INCLUDED WITH THE SLN6139B JUNCTION BOX. 


2.THESE WIRES ARE NOT SUPPLIED BUT ARE SHOWN TO ILLUSTRATE CONNECTIONS 
THAT ARE MADE TO AC RELAYS LOCATED IN AN ACCESSORY BOX THAT IS 
USED TO ACTIVATE LIGHTS AND A VARIETY OF GATE CONTROLS. 


CAUTION 


THESE AC VOLTAGE WIRES ARE INTENDED TO BE USED FOR 100MA RELAY 63C81054A72—-A 
CONTROL ONLY AND SHOULD NEVER BE USED FOR DIRECT CONTROL OF 
LIGHTS OR GATES.- 


3.50 FEET OF 2COND. CABLE (308844810) IS INCLUDED WITH SLN6138A SPKR/MIC. UNIT. 
4.CONNECT TO TERMINALS 12 0R 13 AS DESIRED. 
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GENERAL INFORMATION 


1. DESCRIPTION 


The Model $1238A Area Surveillance Control 
Console is a camera control unit. Its primary 
function is the remote control ofa Motorola CCTV 
camera and any associated equipment, including 
zoom lens and pan/tilt unit. The Model S1238A 
can control the camera and its associated equip- 
ment at distances up to 3000 feet. While this 
console has provisions for controlling an elaborate 
system, as shown on the diagram, it may beused 
in a limited capacity. This unitcan, for instance, 
be used for controlling only the camera witha 
fixed focal length lens. In cases where only 
limited use of console is made, there are provi- 
sions for future expansion. 


The function of the individual controls is 
described in the following paragraphs. The 
SKN6115A Control Cable is used in connecting the 
camera control unit to the remote equipment shown 
on the diagram and is described in the Cable Kits 
Instructions. The Model SLN6172A Camera 
Junction Unit attached to the rear of camera, is 
described in the Camera Instruction Manual. A 
Model SLN6139B Weatherproof Cable Junction 
Box is recommended for use in this system. 


The camera control unit consists of a basic 
chassis and front panel, enclosedina rectangular 
metal housing. The Model $1238A is composed 
of the following kits: 


SLN6173A Zoom Lens and Pan/ Tilt Chassis 
SHN6115A Housing Kit 


The front panel is divided into the follow- 
ing basic remote control groupings: 


a. Camera Grouping - Power ON-OFF, OFF- 
MAN (manual) - AUTO (automatic) and: TARGET 
control. 


b. Lens Grouping - ZOOM, IRIS, FOCUS (opti- 
cal), and speed selector. 


c. Pan/Tilt Grouping - Pan/Tilt movement and 
variable pan/tilt speed. 


The rear panel is divided into the following 
basic remote control groupings: 


a. Camera Grouping - BEAM and FOCUS (elec- 
trical) control. 


b. Auxiliary Grouping - has a wired intercom 
AUX jack that can be used with sound powered 


phones. 


A +70 v dc power supply as wellas 120 v de 
and two variable 90-125 v dc supplies are also 
located on this basic chassis. 


2. SPECIFICATIONS 


Desk Top |18.50" |15,00" 20-3/4 
Rack 


18.75" |19. 00" 26-3/4 


Maximum Power Input - 150 WATTS 
@ 117 V, 50-60 cps 


Mounting 


3. MODEL COMPLEMENT 


consists of the follow items: 
SLN6173A 
Zoom Lens and Pan/Tilt 


Chassis 


SKN6115A 
Control 


SLN6137A 
Rack Mount 
‘Adapter 


INSTALLATION PROCEDURE 


1. MOUNTING 


The Model S1238A Control Console can be 
conveniently located on a desk top or shelf. The 
unit may be used as a pedestal for a Motorola 
14-inch monitor. If rack mounting of the console 


is required, the SLN6137A Rack-Mount Adapter 
Kit must be used. To install the rack-mount 
adapter kit follow this procedure: 


a. Remove the four screws and mounting feet 
from the console. 


b. Place console in adapter. 


Gz Use removed screws to secure console to the 
adapter. 
d. Mount console and adapter to rack. 


2. CONNECTIONS 


The rear portion of the control console has 
two screw-type terminal strips mounted for 
external cable connection that can be made 
accessible by removing the snap-on dust cover. 
Every terminal that is used is numbered as to its 
function and connections can be conveniently made 
with the aid of a screwdriver, once the SKN6115A 
Control Cable is properlydressed. Eachterminal 
connection can be properly made by consulting the 
Schematic Diagram 63C81054A66,. Each color- 
coded control cable conductor has been assigned 
a particular function and care should be made to 
match the proper conductor with the proper stamped 
Circuit, 1unction, 


The SKN6115A Control Cable meets all the 
requirements for this particular system. This 
control cable is used for remote control operation 
at distances up to 3, 000 feet. * 


Due to prevailing shock hazards, the snap-on 
dust cover must be replaced when wiring is 
completed. 


CAUTION 
DO NOT PLUG IN CONTROL CONSOLE 
POWER CORD UNTIL THE ENTIRE 
SYSTEM HAS BEEN WIRED. 


A ModelSLN6139B Weatherproof Cable Junction 
Boxis available for distribution of control cables to 
the remote controlled equipment. The boxhas termin- 
al boards and eachterminal is marked and hasan as- 
signed function to facilitate the necessary loopthru. 


*The Lens Speed control is line-compensated 
and is wired for minimum line length by R5 and 
R11 to lens power supply (consult Schematic Dia- 
gram 63C81054A66. If compensation for longer 
line lengths is desired, use recommended values 
on schematic. 


OPERATING INSTRUCTIONS 


The function and operating instructions for the 


remote control console are as follows: 


1 CAMERA GROUPING 
ane ON-OFF Switch 


Place switch in the ON position to apply 
power to control-consgle. 


b. FOCUS Control (Electrical) 


Adjusts the electrical focus of the camera 
vidicon tube. Control is located on the rear pan- 


el of console. 
Ce BEAM-Control 


Adjusts the camera vidicon tube beam current, 
Control is located on the rear panel of console. 


d. OFF-MAN (manual) - AUTO (automatic) and 
TARGET Control 


Applies power to the remotely located camera 
when placed in MAN or AUTO position. In the 
AUTO position, target voltage is automatically 
adjusted by camera circuitry. In the MAN posi- 
tion, target voltage is normally adjusted by the 
TARGET control. 


Refer to the Camera Instruction Manual for 
the proper setting of these controls. 


2. LENS GROUPING 


The zoom lens control panelhas four switches 
which are used to control the optical functions of 
the zoom lens. Three of these are lever action 
switches and are used for controlling the ZOOM, 
FOCUS and IRIS. The fourth is a three position 
rotary switch used to select the speed at which 
the ZOOM, FOCUS and IRIS are controlled. 


Placing the ZOOM switch in the IN position 
increases the focal length of the lens, thereby 
decreasing the viewing angle. Holding the switch 
in the OUT position decreases the focal length, 
thereby increasing the viewing angle. 


The three-position rotary switch serves as 
a speed control, offering the operator a choice 
of high speed, medium, or low speed operation 
for the function of zoom, focus and iris. 


The important characteristic of a zoom lens 
is that its focal length can be continuously varied 
between the maximum and minimum limits of the 
lens. Therefore, the operator can, at will, 
change the focal length from minimum to maximum, 


maximum to minimum, or set it for any interme- 
diate focal length. The process of changing focal 
length is called zooming. 


3. ATTACHING THE LENS TO THE CAMERA 


a. Loosen the clamp screw in the rear of the 
lens. 


b. Pull out the camera adapter sleeve with the 
"C'' mount thread. 


c. Screw this adapter tightly into the camera 
body. 


d. Slide the lens all the way back on the camera 
adapter sleeve, and position the lens as desired. 


e. Tighten the clamp screw slightly so that the 
lens can still slide forward. 


4. ALIGNING LENS FOR PROPER OPERATION 


It is advisable to have the camera inthe same 
areaas the control console when making the follow- 
ing lens’alignment. 


a. Train the lens on a stationary object, and 
turn the ZOOM switch to IN until the largest possible 
image is shown, which may be blurred. 


b. Use the FOCUS switchand the slowest speedon 
the control panel to bring the object into sharp 
focus in the telephoto position (largest image). 


c-) turn the ZOOM switch to OUT. If the picture 
lost sharpness as it became small, slide the zoom 
lens back and forth manually on its adapter sleeve 
until the picture is sharp again in the wide angle 

position (smallest image). 


d. Repeat Steps 2 and 3 until sharp focus is 
maintained throughout the entire zoom, Tighten 
the clamp screw as the lens is now aligned. 


e. If you wish to observe other objects at 
different distances, use only the distance switch 
for focusing (in the telephoto position). 


CAUTION 
Do NOT use the focusing adjustment pro- 
vided on the Vidicon Camera during the 


alignment procedure described above, 
or after alignment, 


If the image is not sharp over the entire zoom 
range, check the following points: 


(1) Was the lens properly adjusted on the 
adapter sleeve, or moved during the tightening of 
the clamp screw? 


(2) Was the lens properly focused in the 
telephoto position? (Distance setting of a zoom 
lens is always critical in the telephoto position 
because telephoto lenses have a very shallow 
depth of field. ) 


The IRIS control on the zoom panel is used 
to openor close the lens to compensate for varying 
light conditions. Placing the IRIS switch in the 
OPEN position enlarges the iris opening to allow 
more light to fall on the vidicon face. Conversely, 
placing the IRIS control in the CLOSE position 
reduces the iris opening to allow less light to fall 
on the vidicon face. As with all lenses, the 
smaller the lens opening, the greater the depth 
of field. 


5. PAN AND TILT GROUPING 
a. DIRECTION Control 


The Direction control S7 is, in effect, an 
8-position switch. Move the control lever off- 
center to: 


(1) Pan left 

(2) Pan left and tilt up 

(3) Piltap 

(4) Tilt up and pan right 
(5) Pan right 

(6) Pan right and tilt down 
(7) Tilt down 

(8) Tilt down and pan left 


When the desired scene comes into view, re- 
lease the control leverto stop the camera. 


b. PAN and TILT SPEED Control 


Activate the Direction control and rotate 
the Speed control until the desired speed is 
attained. The Pan and Tilt may either be speeded 
up or slowed down in this ‘manner. 


THEORY OF 
1. GENERAL 


As shown on the schematic diagram at the 
back of this manual, the remote controls are 
either switches, potentiometers or a variable 
transformer. A functional description of these 


groupings is explained below: 


2. DESCRIPTION 
a. Lens Grouping Power Supply 


The power supply in the control console is 
a full-wave rectifier delivering +70 volts and/or 
-70 volts with reference to a supply common, 
This voltage is supplied to the dc motors in the 
automatic lens at the camera site. Dropping 
resistors are used in all control lines to the 
controlled units. These serve two purposes: (1) 
Whenmorethanone motor is operated simultane - 
ously, the total load resistance across the power 
supply is larger than would be otherwise, and (2) 
The added resistances (dropping resistor) are 
large compared to the line resistance; therefore, 
the line resistance is negligible and the power 
supply generally does not require adjustment for 
cable lengths up to 3, 000 feet. 


NOTE 
This system has a line-compensation 
feature to insure optimum performance 
at the camera location. See Installation 
Procedure section for details. 


b. Pan/Tilt Grouping Power Supplies 


The drive voltages for the Pan/Tilt drive 
motors are supplied by one half-wave and one 
full-wave rectifier circuits. The half-wave recti- 
fier is a fixed-voltage type that supplies the Pan/ 
Tilt motor fields. The full-wave rectifier is of 
the variable type 90-125 v dc which supplies the 
Pan/Tilt armatures. 


c. Camera Grouping 


(1) ON-OFF Switch 


This switch (Sl) applies 117 vac to the 
control console power supplies. 


(2) FOCUS, BEAM, OFF-MAN-AUTO and 


These controls have been discussed 
briefly in the Operating Instructions section. 


OPERATION 


7 
3 


Their operation is also discussed in the Camera 
Instruction Manual. 


d. Lens Grouping 


The three controllable functions of the zoom 
lens (i.e., zoom, focus and iris) are operated by 
3.5 v dc motors. The power for the zoom lens 
is provided by the dc supply inthe control console. 


Each of the three lever action switches is a 
single-pole double-throw momentary contact 
switch with center off. These switches are used 
for control of ZOOM, FOCUS and IRIS. 


A 3-position rotary switch serves as a speed 
control, offering high, medium and low speed 
operation. 


The three motors which drive the zoom, 
focus and iris have one of their leads attached to 
the common power supply return. It is necessary 
to supply a voltage of the correct polarity to the 
proper motor to perform the desired operation. 
The zoom motor increases the focal length of the 
lens when a positive voltage is applied to it and 
decreases the focal length of the lens when a nega- 
tive voltage is applied. A positive voltage applied 
to the iris motor opens the iris and a negative 
voltage closes it. To focus the lens ona nearer 
object, a positive voltage is used and to focus on 
a more distant object, a negative voltage is ap- 
plied to the focus motor. 


The three functions of zoom, focus and iris 
can be performed slowly or rapidly as desired 
by the camera operator. A 3-position speed 
control switchis provided for this purpose. This 
switch places resistances inthe zoom lens control 
circuit, decreasing the voltages to the motors. 


e. Pan/Tilt Direction Control 


A motor driven pan and tilt enables the 
operator to change the scene being viewed by moving 
the cameraina horizontaland/or vertical direction. 
The pan and tilt units used in Motorola Closed 
Circuit Television installations are driven by 
dc motors. The dc for these motors is sup- 
plied by the pan and tilt power supplies. The 
motors will operate from-90 to 125 volts. Their 
speed depends upon the voltage supplied. Speed 
control is discussed in paragraph "'f"'. 


When the ON-OFF switch is placed in the ON 
position, ac voltages are applied to the pan and 
tilt power supplies. 


The control console chassis supplies two 
dc voltages to the pan and tilt mechanism, One 
dc voltage is used to energize the fields of both 
pan and tilt motors. Another dc voltage supplies 
the pan motor armature and the tilt motor 
armature. 


The field voltage is rectified directly from 
the ac line, and remains fixed at about 120 volts 
dc. In the Motorola variable speed system, the 
armature supply rectifier is supplied froma 
variable transformer permitting the rectified out- 
put to be varied from 90 to 125 volts. 


The pan and tilt direction control switch is, 
in effect, an eight position switch. The eight 
functions available to the operator are: (1) pan 
left, (2) pan left and tilt up, (3) tilt up, (4) 
tilt up and pan right, (5) pan right, (6) pan 
right and tilt down, (7) tilt down, (8) tilt down 
and pan left. There are no detents in this switch. 
The operator merely places the control lever in 
the direction in which he desires the camera to 
move. 


f. Pan/Tilt Speed Control 


The speed at which the camera is panned or 
tilted can be changed by the pan speed and tilt 
speed control, With long focal length lenses, it 
is desirable to operate the units slowly, enabling 
amore precise centering of the scene on the monitor. 
When changing between widely separated scenes, 

a fast pan rate is desirable. 


The pan and tilt drive motors will operate 
over a voltage range from 90 to 125 volts dc. The 
higher the voltage, the faster the panning or tilt- 
ing action. 


The speed control deviceisa manually ad- 
justed variable transformer. When the speed 
control is rotated in the clockwise direction, it 
increases the variable transformer output voltage. 
This increases the dc supply voltage whichinturn 
provides a higher voltage to the pan and tilt 
motor armatures at the unit causing it to operate 
ata faster rate. The reverse is true for a coun- 
terclockwise rotation, 


MAINTENANCE 


Maintenance consists of keeping units clean 
and connections tight. Malfunction of the control 
facilities can normally be attributed to lack of 


power. Use the schematic diagram inthis manual 
to locate circuits at fault. In most instances, 
troubles can be located using only a voltmeter. 
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PARTS LIST 


SLN6173A Zoom Camera Control Kit 


EPD-19495-O 


REFERENCE MOTOROLA 
SYMBOL PART NO. DESCRIPTION 


8K863994 
23K833408 
23D82125B18 


8K863550 


65A82911C01 


CR1thru8 48C82466H02 
CRI 48C82525G06 


65K475395 
65K892099 
65K834466 
65K817953 


9B20261 


Rl, 68476012 

R2 18C82018F01 
R3, 18C82018F02 
R5, 11 17K831332 
R6, 12 17K812897 
R7, 13 17K474955 
R8, 14, 18, 19 | 17K80566 
RY, 15 17C82291B18 
R16 ; 17K852448 
R17, 20 685732 

R21, 22 6S118227 
R23 686048 


40K811752 

40C82086F01 
40B82398C01 
40B82478G01 


1V80796A80 


25C82468G01 


25C82470G01 


31K838541 


300865903 


9C82083C01 


CAPACITOR, fixed: uf 
unl stated OS™ 
-47 10%; 200 v 

300 +100-10%; 150 v 
dual section 

200 +100-10%; 300 v 

4 +10%; 200 v 


LAMP, INDICATOR: 
neon glow lamp: RED; incl mtg 
nut 


SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 

silicon 

silicon 


FUSE, cartridge: glass 
0.5 amp; 125 v; slow-blow type 


0.75amp; 125v; slow-blow type 
1.25amp; 125 v; slow-blow type 
0.6 amp; 125 v; slow-blow type 


JACK, telephone: 
open circuit type 


CONNECTOR, plug: 
male; 3 cont; p/o Wl 


RESISTOR, fixed: unl stated 
3.9K +10%; 2w 
var: 5K 

var: 1 meg 

100 10%; 5w 
50 10%; 5w 

40 +5%; 5w 

150 +10%; 10 w 
400 +5%; 5w 

5 +5%; 10 w 

15K +10%; 2w 
15 +10%; lw 
47K +10%; 1/2w 


SWITCH 

dpst; toggle 

rotary; 3 pole; 3 position 
rotary; 2 pole; 3 position 
toggle spdt; spring-return to 
"center off'' from both operat- 
ing positions 

BRACKET AND SWITCH ASSY. 
incl 40C82293F01 SWITCH, snap 
action; 4 req'd: 7B83430B01 
BRACKET, switch mtg. 
45A82475G01 ACTUATOR, 
switch 45B82476G01 LEVER, 
actuating 41A82477G01 SPRING 
4K601456 WASHER "'C"! 


TRANSFORMER: 

power; pri: BLK, BLK; res: 15 
ohms sec: RED, RED with RED 
YEL center tap; total res: 9.7 
ohms 

AUTO TRANSFORMER, var; i 
put voltage; 120 v ac; 60 cps 
(term 1-2) output voltage; 60 to 
120 v no load, (term 1-3) 


BOARD, terminal: 
14 term. 


CABLE: 

3 cont power cable: incl. ref. 
Pl; does not incl 42K850862 
RETAINER, cable 


FUSEHOLDER: 
extractor post type; incl mtg 
hdwe. 


REFERENCE MOTOROLA 
NON-REFERENCED ITEMS 


42K850862 CABLE RETAINER 
75A82394C0l FOOT, mtg 

58B65026A01 ADAPTER, line cord 
1V80731A07 COVER ASSEMBLY: incl 
15B82479G01 COVER, rear 
43B82361D01 FASTENER: 2 
req'd 43B82361D02 STUD; 2 
req'd 334868207 NAMEPLATE 
3A892219 SCREW, one-way 
slot 2 req'd 

KNOB, control (for S2, S3) 
KNOB, control (for R2, R3, R4 
KNOB, control (for S7) 


36B82629H02 
36B82629H05 
36B82631H04 


NOTE: 


Replacement diodes must be ordered by Motorola part 
number only for optimum performance, 
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NOTES: 

4. P/T = PAN/TILT 
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MOTOROLA 


CLOSED CIRCUIT TELEVISION 


> CCTV 
7X PRODUCT 
LITERATURE 


REMOTE CONTROL PAN-AND-TILT UNITS 


FEATURES 


e Smooth, Quiet Operation for Best Picture Stability 


e Ruggedly Constructed Aluminum Housings for Long-Term 


Protection 


Indoor Camera Pan and Tilt Assessory, 
Model VSP-020-42 


e Capable of 350° Pan and +90° Tilt for Extended Area 


Coverage 


e Variable Speed Pan and Tilt for Added Versatility 


@ Environmental Units Available in Weather and Explosion 


Proof Models 


@ Explosion Proof Model Certified to Military Specs 


Environmental Camera Pan 
and Tilt Accessory, 
Weather-proof Modei VSP-020-40 
Explosion-proof Model VSP-020-41 


MOTOROLA PAN AND TILT UNITS PROVIDE: 


EXCELLENT OPERATIONAL RELIABILITY— Precision engineered 
construction assures smooth, quiet operation with maximum 
stability and minimum backlash for best picture stability. 


EASE OF OPERATION — Both pan and tilt directional move- 
ments are under full remote control of a single “joystick” 
lever. Electrical, dynamic braking assures instant, accurate 
response as direction of movement is changed. Speed of 
movement is varied remotely by a single control. 


EXACT MODEL FOR NEEDS — The Full Motorola line enables 
selection of the precise unit for your installation, even when 
used in explosive atmospheres or exposed to weather. Meets 
MIL-E-5272C explosion proof specifications. 


LONG TERM RELIABLE PERFORMANCE — Precise gear design 
and assembly, heavy duty industrial shunt-type motors, 
and rugged aluminum housings assure excellent long-term 
operation. 


E-481A 


TELEVISION 


E-489C 


MOTOROLA 


CLOSED-CIRCUIT 


800 LINE RESOLUTION, COMPACT 27’ VIDEO MONITOR 


Motorola video monitors are designed to operate specifically with Motorola cameras 


c 


to provide 


‘rock-solid’ pictures with optimum contrast and detail resolution. They 


are conservatively designed to provide stable continuous-duty operation without the 


necessity of frequent control readjustment. 


MOTOROLE 


SUPERIOR PICTURE QUALITY—800 lines of horizontal reso- 
lution for exceptional sharpness, and 22,000 volts of picture 
power provide a bright, high-contrast picture. The Motorola 
Dynamic Focusing Circuit provides a time-varying electro- 
static focusing field that maintains optimum edge and 
corner resolution. 


GLAREPROOF — An etched and tinted safety shield is bonded 
to the picture tube to virtually eliminate glare and reflec- 
tions, and provide a much clearer picture in highly lighted 
areas than with a monitor incorporating a separate, polarized 
safety plate. 


ATTRACTIVELY STYLED — The short-neck 110 degree picture 
tube enables a compact design with weight and size sig- 
nificantly less than other 27” video monitors. All controls 
are recessed in the front of the cabinet, concealed behind a 
hinged panel. The attractively styled cabinet is painted with 
a light beige baked enamel, and accented by a satin-finished 
front trim of anodized aluminum. 


OPTIONAL TRUNNION 
MOUNT: Can be adjusted for 
ceiling, wall or shelf: mount- 
ing, with the monitor tilted’ or 
turned for best viewing angle 
and elimination of: potential 
reflections. : 


SIMPLE INSTALLATION — The monitor is shipped completely 
assembled with the picture tube fastened in place by a rug- 
ged steel band to withstand vibration and shock. 


EASY, SAFE MAINTENANCE — The bonded safety shield mini~ 
mizes dangers of implosion during routine maintenance, and 
the picture tube face can easily be wiped clean without re- 
moving and cleaning a separate glass. The lower portion of 
the two-part rear cover can be removed for service while 
the top section remains in place to protect the neck of the 
picture tube against accidental breakage. For further ease 
of maintenance, the bottom of the cabinet is removable for 
access to chassis components. 


HIGH RELIABILITY — Rugged, carefully selected, quality com- 
ponents, used in conservatively designed circuits, maintain 
picture quality despite normal loss in tube efficiency with 
time. 


GUARANTEED PERFORMANCE SPECIFICATIONS 


VIDEO INPUT (Black Negative Polarity) 


IMPEDANCE 


\ 


0.25 V (p-p) minimum 
4.0 V (p-p) maximum 


High input impedance for bridging multiple monitors on acable. 
Terminating switch provides 75 ohms termination. 


INPUT CONNECTORS 


UHF 


PICTURE TUBE 


27” diagonal (type 27AGP4) 


HORIZONTAL RESOLUTION 


800 Lines 


LINE VOLTAGE 


117 VAC + 10%; 60 cps 


POWER CONSUMPTION 


140 Watts 


D-C RESTORATION 


In-out switch 


OPERATING TEMPERATURE RANGE 


O°F to +122°F ambient 


CONTROLS (Behind Front Panel) 


Brightness, On-Off, horizontal hold, horizontal drive, 
horizontal size, focus, vertical linearity, vertical size, vertical 
hold, contrast. 


WEIGHT 
Monitor Model $1127A 


(without Trunnion Mount): 


Trunnion Mount Model SLN6119A 


FINISH 
| 
if 
28.50 
Mi 
y 
25.37" 
ra 
a 
|. 15.00" oe 
18.50” | 


Net weight; 120 Ibs. 
Shipping weight; 135 Ibs. 


Net weight; 17 Ibs. 
Shipping weight; 20 Ibs. 


Cabinet and Trunnion: Haze beige, bonderized baked 
enamel; Picture Tube Mask: Mist gray; Front Trim: 
Satin-finished anodized aluminum. 


Trunnion attaches to 


standard 2-inch } 
plumber’s pipe flange. 
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MOTOROLA communicaTIONS AND ELECTRONICS, INC. 


A Subsidiary of Motorola, Inc. 
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E489C 
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MOTOROLA 
VIDEO COMMUNICATIONS SYSTEMS 


CCTV 


: SOLID-STATE RELIABILITY 


The 9-inch video monitor is completely transistorized with the exception of the picture tube and high 
voltage rectifier. Transistorization assures low power drain, minimum heat, small size, light weight, 
and improved reliability. This unit is conservatively designed to provide continuous duty operation 
without the necessity for frequent control adjustment. 


FEATURES 


SUPERIOR PICTURE QUALITY—A 10MHz video response 
and the excellent geometry and small spot size of the picture 
tube assure crisp 800 line horizontal resolution for maxi- 
mum picture detail. 


REGULATED PERFORMANCE—Regulation of the low and 
high voltage power supplies eliminates picture bounce due 
to rapid line voltage changes inherent in industrial applica- 


tions. Extremely stable pictures are obtained over a range of 
100 to 130 volts. 


EASE OF OPERATION AND MAINTENANCE — A switch is 
provided to permit selection of either 100% dc restoration, 
to eliminate picture shading in single camera installations, 
or zero dc restoration, to eliminate variations in brightness 
in multiple camera installations. Loop-through operation is 
provided through parallel receptacles allowing multiple 
monitors to be operated from a single cable run. Adjustment 
of the raster size from the front of the monitor to simultane- 


ously show all four corners enables this unit to be used as a 
“test” instrument for maintenance of cameras. For ease in 
cleaning, a safety shield is laminated on the picture tube. 
This eliminates the need for a separate dirt-collecting safety 
glass. ; 


PORTABLE — The cabinet model (with carrying handle) 
shown above weighs only 34 pounds and measures only 
9%” x 91546” x 151%46” making the unit truly portable. This 
allows you to easily move the monitor for viewing at differ- 
ent locations. 


FLEXIBILITY OF APPLICATION—In addition to the portable 
case, the monitor is also available in rack mount versions 
(see dimensional drawings on reverse side). The compact 
chassis size allows two monitors to be mounted side by side 
in a Standard 19-inch relay rack requiring only 834” of 
vertical space. 


SEE REVERSE SIDE FOR DETAILED TECHNICAL DATA E-814 
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PRODUCT 
LITERATURE 


Input Power: 


Video Signal: 


Impedance: 


Video Response: 
DC Restoration: 


Linearity: 


GUARANTEED PERFORMANCE SPECIFICATIONS 


65 watts at 117/234 volts 60 cycles 
(525/60 U.S.) or 50 cycles (625/50 
CCIR). All performance specifica- 


tions will be met while the line volt- 


age varies from 100 to 130 volts AC 
at any rate. 3-wire line cord, 6’ long. 


0.3 volt pp minimum. Sync negative 
at monitor input. 


High input impedance for bridging 
multiple monitors on cable. Termi- 


nating switch on rear apron provides 
75 ohm termination. 


10 MHz. 
100% or zero. 


Within 2% of picture height. 


Primary Controls: 


(Behind Front Panel) Off-on switch, horizontal hold, ver- 


Secondary Controls: 


(On Rear Apron) 


Chassis Controls: 


Input Connectors: 


Transistors and 
Tubes: 


tical hold, height, vertical linearity, 
contrast brightness, width, focus. 


Sync selector switch, video line ter- 
mination switch, AC line fuse. 


Vertical linearity, vertical hold 
range, DC restorer switch, high volt- 
age regulator adjustment, horizontal 
linearity. 


UHF type. 


28 transistors and 25 diodes on glass 
epoxy circuit boards. 1B3/1G3- 
high voltage rectifier. 9SP4—9” 
picture tube with laminated safety 
shield. 


ee eee 
MECHANICAL SPECIFICATIONS 


Model No. 
RNC9/C 


RNC9/2R 


RNC9/RBL 


RNC9/RBR 


Description Width Height Depth 
Portable Cabinet VIR” 91546” * 151546” 
Monitor 
Two Monitors, 19” 834” 151467 ** 
Rack Mounted 
Rack-Mounted 19” 834” 15146 ** 
Monitor on right, 
blank left panel. 

Rack-Mounted 19” 834” 15497 ** 


Monitor on left, 


blank right panel. 


Racks and cabinets are constructed of heavy gauge steel and finished in deep umber gray. 
*Does not include mounting feet. 


DIMENSIONS 


“To mounting surface, front panel 46”. 


CABINET MODEL 


Net Shipping 
Weight Weight 
344 46# 
46# 61# 
29# 41# 
294 41# 


DUAL RACK-MOUNTED MODEL 


Monitors manufactured by Conrac. 
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MOTOROLA 
CLOSED CIRCUIT TELEVISION 


All-Weather Housing 


New, Improved 
Gasket Sealing 


Explosionproof Housing 


Dust-Tight Housing 


Dust-Tight Housing 
with Sun Shroud 


ALL-WEATHER HOUSING 


The Motorola All-Weather Housing provides complete pro- 
tection from rain and snow. With the new, improved gasket 
sealing, even a driving rain cannot penetrate the housing. 
¢ The Motorola S/40 camera, itself, operates over an am- 
bient temperature range of —22°F to +140°F without 
troublesome blowers, filters, heaters, or thermostats. ¢ Low 


height and sloping sides minimize vibration of the picture 
from wind loading. ¢ If necessary, the housing can be made 
tamperproof by padlocking the latches. ¢ Plastic covered 
chains restrain the cover during installation and mainte- 
nance. 


DUST-TIGHT HOUSING 


Constructed of either aluminum alloy or stainless steel, 
Motorola Dust-Tight Housings are designed for use in dusty, 
dirty industrial atmospheres. The dust-tight construction 
contributes to greater reliability and reduced maintenance 
by prohibiting dirt and foreign particles in the air, including 
conductive matter, from settling on the components and 
circuitry. ¢ All units are supplied with a visor for protection 
from the sun, snow, or rain in outside installations and from 
overhead lights in inside installations. ¢ A sun shroud is also 


available and should be used for outside applications to 
shield the housing from direct solar radiation. It is mounted 
above the housing to provide air circulation for removal of 
solar heat. © The stainless steel housing is recommended for 
use in high temperature environments and corrosive atmos- 
pheres. * The housings mount on a cradle with two stainless 
steel bands. This allows them to be rotated and adjusted 
longitudinally for balancing the weight of the complete 
installation. 


EXPLOSIONPROOF HOUSING 


The Motorola Explosionproof Camera Housing, constructed 
of aluminum alloy, is structurally designed to contain an 
explosion and has been tested and certified by an independ- 
ent testing laboratory to MIL-E-5272C explosion specifica- 
tions. * The front plate assembly is equipped with a thick 


plate glass window. ¢ The housing mounts on a cradle with 
two stainless steel bands. This allows it to be rotated and 
adjusted longitudinally for balancing the weight of the com- 
plete installation. 


SEE "REVERSE SIDE FOR DETAILED TECHNICAL DATA E-816 


MODEL IDENTIFICATION 


SHN6112A—AIl-Weather Housing VSP-422 1 —Dust-Tight, Stainless Steel, with visor 
VSP-4220—Dust-Tight, Aluminum Alloy, with visor VSP-4222—Sun Shroud for Dust-Tight Housings saat 
SDN6117A—Explosionproof Housing eS 
SPECIFICATIONS 
SHN6112A—All-Weather Housing VSP-422 1—Dust-Tight, Stainless Steel 

Mounting: See drawing below Mounting: Cradle and stainless steel bands supplied with 

Weight: 17 lbs. each housing. 

Finish: White enamel Wt. ul Ibs. * 

Dimensions: L-3 1%e6”, H-6”, W-9” Finish: White enamel 


Dimensions: L-29”, Dia. 734”* 


SDN6117A—Explosionproof Housing 
Mounting: Cradle and stainless steel bands supplied with 


VSP-4220—Dust-Tight, Aluminum Alloy 
Mounting: Cradle and stainless steel bands supplied with 


each housing. each housing. 
Weight: 13 lbs.* Weight: 25 lbs. 
Finish: White enamel Finish: White enamel 
Dimensions: L-29”, Dia. 734” * Dimensions: L-254%”, Dia. 7%” 


*With sun shroud add 4 lbs. to weight and 114” to height. 
Specifications subject to change without notice. 


BASE MOUNTING DETAIL 
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MOTOROLA = ls 
CLOSED CIRCUIT TELEVISION \ Siero 


SKN6111A RG59B/U COAX CABLE 


Jacket: Black Non-Contaminating Vinyl, 


Pee Dielectric: Solid Polyethylene 
| onal Center Conductor: .023'' Bare Copperweld 
Shield: Bare Copper Braid 


> 2 SPECIFICATIONS 
Temperature Range: ~30°C to +75°C 
Minimum Bending Radius: 2. osnenes 
Outside Diameter: .265 inches 
Weight Per 1000 Feet: 36 pounds 
Maximum Cable Footage Per Reel: 1000 feet 
Nominal Impedance: 75 ohms 
Nominal Capacitance: 20.5 mmfd per foot 
Dielectric Strength: 5000 V RMS 60 cps 
Maximum Attenuation: 1.0 db/100 foot @ 10 mc 


mail 


PRINTED IN U.S.A, (59) NeP. TIC -3040 
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SKN6112A COAX CABLE 


Inner Jacket: Polyethylene 
Outer Jacket: Poly Vinyl Chloride Dielectric: Foam 
est Polyethylene 
ASS pee 


Center Conductor: #14 Solid 


O%0 ayvaw. 
Copper Wire 
Inner Shield: Bare 
Copper Braid 
—Outer Shield: Bare 


Copper Braid 


SPECIFICATIONS 

Temperature Range: =30°G: to +75°C 

Minimum Bending Radius: 4.75 inches 

Outside Diameter: . 500 inches 

Weight Per 1000 Feet: 160 pounds 

Maximum Cable Footage Per Reel: 2000 feet 

Nominal Impedance: 75 ohms 

Nominal Capacitance: 17.3 mmfd per foot 

Dielectric Strength: 5000 V RMS, 60 cps 

Maximum Attenuation: . 45 db/100 feet @10 mc 
PRINTED IN U.S.A. (62) NeP. TIC-3041A 
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MOTOROLA cable 
CLOSED CIRCULT TELEVISION SUSU EL, 


INNER CONDUCTOR 
SHIELD 


INSULATING 
SLEEVE 


OUTER JACKET 
OF RV.C. 


Beam (End) 
Beam (C.A.) 
Target (Man. ) 
Target (Auto) 
; Target Suppl 
Inner Shld. Camera Common 
» Elect. Focus Wel 


Spare Yel-Blk 
AC Blk 
AC Com Wht 


SPECIFICATIONS 
Temperature Range: 240°C. to. 90°C 
Minimum Bending Radius: 5. 4 Inches 
Outside Diameter: . 600 Inches 
Weight Per 1000 Feet: ~ 191 Pounds 


Maximum Cable Footage Per Reel: 2000 Feet 


PRINTED IN U.S.A. NeP. TIG=3042-C 
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MOTOROLA Cable 
CLOSED CIRCUIT TELEVISION Specifications 


INNER CONDUCTOR 
7 SHIELD 


OUTER JACKET 
OF PV.C. 
INSULATING 
SLEEVE 


TWISTED PAIR 
SHIELD 


INSULATING 
SLEEVE 


CONDUCTOR I5 € 16 
TWISTED PAIR 


Beam (End) 
Beam (C. A.) 
Target (Manual) 
Target (Auto) 


; Yel-Blk 
Elect.) 0Ccus Wht-Blk-Blk 
Gate Stop Wht-Grn-Grn 
AG Blk 
AC Com Wht 
Light On/Off Wht-Grn 
Gate-Open Wht-Brn 
Gate-Close Wht-Gray 
Gate-Audio Grn 
Gate-Audio Grn-Blk 
Gate-Audio Shld. 


SPECIFICATIONS 
Temperature Range: -40°Csto 90°C 
Minimum Bending Radius: 6.0 Inches 
Outside Diameter: . 635 Inches 
Weight Per 1000 Feet: 220 Pounds 
dl , Maximum Cable Footage Per Reel: 2000 Feet 
PRINTED IN U.S.A. ——-NeP. PIG-3 043. 
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CLOSED CIRCUIT TELEVISION Specifications 


C 


Beam (End) 
Beam (C. A.) 
Target (Man) 
Target (Auto) 
Target Supply 


5-Wire Shld. Camera Common 
Aux. Yel 

Aux. Com Yel-Blk 
Elect. Focus W ht-Blk-Blk 


3 Spare Wht-Grn-Grn 
Zoom Wht-Grn 
Iris Wht-Brn 
Lens Focus Wht-Gray 
Lens Common | Wht-Blk 
Spare Grn 
Spare Violet 
AC Blk 
AC Common Wht 
P/T Common | Wht- Blu-Blu 
cetita Up Wht-Blu 
Tilt Down Wht-Violet 
Pan Right Wht-Yel 
Pan Left Wht-Org 


P/T Fields Wht-Red 


SPECIFICATIONS 
Temperature Range: =40°G to, 90°C 
| Minimum Bending Radius: 6.5 Inches 
. Outside Diameter: . 675 Inches 
Weight Per 1000 Feet: 298 Pounds 


Maximum Cable Footage Per Reel: 2000 Feet 


PRINTED IN U.S.A. NeP. TiG23044.C 
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